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(57) Abstract 

Tricyclic benzazepihe and benzothiazepine derivatives represented by general fomiula (I) and pharmacologi- 
caSy accmtable salts thereof, wherein Z ra)resents CX>, -CR^R^- or -S(0)n; R represents hydrogen, alkyl, phenylall^l 
a triazole-protective group; and R' to R^ represent each hydrogen, alley], alkenyl, alkoxy, amino, oxime or hydroxy, 
llie compounds have an antiallergic activity and hence are useful for treating and preventing allergic diseases. 
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-1, 2, 3- 

) : 0 2 . 6 1 ( 3 H . 
), 6.04(2H,s) 

7 . 4 2 ( 2 H , d ) , 
, m ) . 
.( M + 1 ) . 

y-3-y5^;i/<>'/'f>'i/) 

-1. 2. 3-hU7. 

) : 5 2 . 2 2 ( 3 H . 

), 6. 04(2H. s) 

6 . 8 6 ( 2 H . d ) . 

7 . 4 5 ( 2 H , d ) , 

( M + 1 ) . 

h + -> > ;l/ ) - 5 - 
>V>f;l^)-l. 2. 3- 

) :5 2. 40(3H. 
). 5. 63 (2H, s) 

6.91(lH.d). \ 
7.30(lH,dd). 
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EIMS: m/z 348 CM"*"). 

^ y - 1 H- I , 2. 3-h'JT7D [4, 5-c] 

^H-NMR (DMSO-dg) : 6 2. 5 (3H, 
s). 7.14(1H, dd). 7.49(1H. 

# 

d), 7.98(1H. d), 8.74(1H, s) 



mmm 4 ■ 

7->f-;U-4(5H). 10-i^;j-^7-lH-l, 
2, 3-hU7yo [4. 5-c3 [1] ^>y7-tfb' 

a - 1 : xf:;U 4-.(tKn + i/- (4-y^;U 

-2--hD7i-;i/) yf-;b) -1- (4-y h + v^ 
^ > V? ;l/ ) - 1 , 2 . 3 - h U 7 7 - ;U - 5 - * ;l' ^i^' ^ 
U - hi a - 2 : 5-(tKo + v/-(4 

-^f";u-2--hD7jcx;P) -1- (4- 

yh + '>^>v^;l/)-l. 2, 3-hU7V->'l'-4- 
ij Jl t' ^ U - V (D 1 : 1©^^^^; 

^H-NMR (CDCI3) : 6 1. 34 (3/2 
H. t). 1. 39C3/2H. t), 2. 35 
(3/2H, s), 2. 45 i 3 / 2 H . s). 3. 
69 (3/2H, s), 3. 78 (3/2H, s), 
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^H-NMR (CDCl 

t ) , 2 . 5 1 ( 3 H . 
4 . 0 8 ( 2 H , q ) 
6. 84 (2H, d), 

7 . 3 6 ( 2 H , d ) . 

7 . 8 0 ( 1 H . d ) . 
EIMS: m/z 42 

c - 1 ' : 1 - ( 4 - 
(4-^^-'I^-2--hn 

h ^) 7 V - Ji^ - 5 - t Jl t' 
^H-NMR (CDCl 

s ) , 3 . 7 7 ( 3 H , 
6 . 8 4 ( 2 H . d ) 

7 . 4 9 ( 1 H . d ) , 

8 . 0 8 C 1 H . s ) . 
SIMS: m/z 39 

c - 1 : 4 - ( 2 - 7 
-1- (4-^ V ^ i/ K > 

V - Jl - 5 - :^ Jl^ t' > m 
^H-NMR (CDCl 

s), 3. 7 8(3H. 
6 . .5 2 ( 1 H . s ) 

6 . 8 6 ( 2 H . d ) , 

8 . 6 0 ( 1 H . d ) . 
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SIMS: m / 2 367 (M'''+l). 

c - 2 ' : 1- i 4 - / h^i/K>v;;l.) - 5- 
C A - / ^ - 2 - ^ h o K y V ^ ) -1, 2. 3- 
h ^} r - Jl - 4 ~ iJ Jl' > m : 

^H-NMR (CDCI3) -.6 2. 50 (3H. 
s), 3.79(3H, s), 5.78(2H, s) 
6.88(2H, d). 7.30(lH,d). 

7.42(2H. d). 7.50(1H. d), 
7.84(lH.s). 
SIMS: m/z 396 (M"^). 

c - 2 : 5 - i2-7iJ-4:ff'JU<yV^Jl) 
-l-(4-yh + >'^>i^;U)-l. 2, 3-hU7 
V* - /I' - 4 - Ti; ;i' y 

^H-NMR (CDCI3) .6 2. 23 (3H. 
s). 3.69(3H, s). 5.4-5.5(2 
H.brs), 6.19(1H, d), 6.46- 

(IH. s), 6. 57 (IH.d), 6. 67 

(2H. d), 7. 07 (2H. d). 
EIMS: m/z 366 (M"*"). 

d - 1 : 3 - (4-y h + i>. K>i^;U) - 7- p<f- 
)\/ - 4 (5H) , 10-i^;«-+V-3H-l, 2. 3- 
h U T V n [ 5 , 4 - c ] [ 1 ] < > 7 7 -if h° > 
^H-NMR (DMSO-dg) -.8 2, 36 (3 
H, s), 3.71(3H, s), 6. 07(2H. 
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S), 3. 78 (3H. S) 

5 . 7 2 ( 2 H . s ) , 
7 . 2 4 ( 2 H , d ) . 
7. 45 (IH. dd), 

4 ( M + ) . 

hn'<>'/>r;l/) -1, 2. 
;u + •> U - h ; 

3) :5 1. 14 (3H. 

s). 3. 78(3H, s) 

5 . 8 2 ( 2 H . s ) , 

6 . 9 8 ( 1 H , s ) . 

7. 44 (IH, dd), 

4 ( M ) . 

h + i/ > V? ) - 5 - 
K>V^;l/) -1, 2, 3- 

3):^ 2.48(3. H. 
s). 5. 82 (2H. s) 
7 . 10 ( 1 H . d ) . 
7. 45 (IH. dd). 
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m/2 228 (M + -Na + 1). 
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4 . 4 2 ( 2 H . q ) 

5 . 5 7 ( 1 H . d ) . 

6 . 4 6 ( 1 H . d ) . 
6 . 7 5 ( 2 H . d ) . 

3 6 ( 1 H . d d ) , 7 
EIMS: m/z 42 

b - 1 : X ;U 1 - 

4 - (2-y^;l/-6-- 
3 - h V 7 V - )l - 5 - iJ 
^H-NMR (CDCl 
t ) , 2 . 3 2 ( 3 H , 

, 4 . 4 4 ( 2 H . q 

6 . 8 6 ( 2 H . d ) , 

7. 52 (IH. dd). 

8 . 10 ( 1 H . d d ) 

EIMS: m/z 42 

b - 2 : X f- 1 - 

5 - (2-y^;l/-6-x 

3 - h U T V - ;U - A - ij 
^H-NMR (CDCl 

t ) . 2 . 0 4 ( 3 H . 

4 . 0 0 ( 2 H , d q 

6 . 8 9 ( 2 H , d t ) 

7 , 5 1 ( 1 H , d d ) 
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8. 04 (IH. dd). 
SIMS: m y z 425 (M + +1). 

c - 1 ' •• 1 - ( 4 - ^ h -> K > jl) - A - 
(2->^;I/-6-r.hD<>V'-<;u)_i^ 2. 3- 
h U 7 y - ;U - 5 - :^ K ; 

^H-NMR (CDClg):^ 2.3. 1(3H. 

3.79(3H. s). 6.03(2H. b 
rs), 6,86(2H, d), 7.43(2H. 

' 7.63(1H. dd). 7.68(1H. 
dd). 8. 18(1H. dd). 13. 80(1 
H . b r s ) . 

SIMS: m / z 397 (M"*'+l). 

^ - 1 4 - (2-7W-6->^;K>V^';l,) 

-l-(4->h + v/K>.:;;i,)-i, 2. 3-hU7 
V - ;P - 5 - ij yf. > m. ; 

^H-NMR (DMSO-dg) :d 1.82(3 
H. s). 3. 74(3H. s). 5. 76(2H. 

6.37(1H. d), 6.64(1H. d) 
. 6 . 9 3 ( 2 H . d ) . 7 . 0 8 ( 1 H . d d ) . 

7.23(2H,d). 
SIMS: m/z 367 (M + +1). 

^ ~ 2 • : 1- (4-y h + i/'^^v^yb) - 5- 
(2-yf^;b-6-— ho<>*/-f;P) -1^ 2. 3- 
h U 7 '/ - ;P - 4 - * ;l/ > ^ ; 
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^H-NMR (DMSO-dg) : 6 2. 09 (3 
H. s), 3. 81 (3H. s). 6. 00 (2H, 
brd), 7.02(2H. d). 7.40(2H. 
d). 7.75(1H. dd). 7.81(1H, 
d). 8. 15(1H. d), 13. 70(1H. 
b r s ) . 

SIMS: m/z 397 (M^+l). 

c - 2 : 5 - C2-7l.^-6-/9JlK>V^Jl) 
-1- (4-> h ^ < > 'J Jl) - .1, 2. 3-h>J7 
y - ;U - 4 - ^ ;U jK > 

^H-NMR (DMSO-dg) : 6 1. 48 (3 
H. s). 3. 65 (3H, s), 5.30(2H, 
brs), 6.20~7.45(7H.m). 
SIMS: m/z 367 (M"^+l). 

d - 1 : 3 - { 4 - / h + v/<>v^;U) - Q - / ^ 
JU - 4 (5H). 10-i>:t + V- 3H-l. 2, 3- 
hUTVo [5, 4-c] [1] K>VTHff>; 
^H-NMR (DMSO-dg) : 6 2. 49 (3 
H, s), 3. 72 (3H. s), 5. 98(2H, 
s). 6.90(2H. d), 7.19(lH,d) 

7.3 0-7.36(lH,m), 7.32(2 
H. d), 7. 47(1H. dd), 11. 27 
( 1 H , s ) . 

EIMS: m / z 348 (M"^). 
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d - 2 : 1- (4-^ h ^ < > 'J Ji:) - Q - / ^ 
Jl - 4 (5H). 10-v^;t^y-lH-l, 2. 3- 
h U 7 V n [ 4 , 5 - c ] [ 1 ] < > V 7 -^f t' > : 

w 

^H-NMR (DMSO-dg) : 6 2. 25 (3 
H. s). 3. 72 (3H, s). 5. 85 (2H. 
s), 6.91(2H. d). 7.11(lH.d) 
7. 23 (2H. d), 7. 33 (IH. d). 
7. 47 (IH, dd). 11. 07 (IH. s). 

EIMS: m/z 348 (M"*"). 

UiEit-h^ : 9-y^;u-4 (5H), 1 0 - p t 

+ V-1H-1, 2. 3-h'J7yn [4, 5-c] 
CI] < > V 7 ^ e > (D i- h U "i^Aig 

^H-NMR (DMSO-dg) : 6 2. 47 (3H, 
s). 7. 03 (IH. d). 7. 25 (IH, d). 
7. 3 2 ( 1 H . d d ) . 10. 22 ( 1 H , s ) . 
FDMS: m/z 228 (M'*'-Na + 1). 

Mmm 5 <D it-^ ^. a - 1 tit^^ a - 2 O 1 : 1 ^ ^ 
*^ t> X ^ Sfe 5 © {b ^ b - 1 J: 0^ -ft ^ b - 2 
{i> TIS0^il^7©^{tiSf5{cd;-3T^>^ ^ f 5 C i 



Jfe^^J 7 
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^ i- Jl 1- C A - / V ^ < > Jl) - 4- (5-^ 

5";l/-2-.=.ha<>'/^;l/)-l. 2. 3-hU7V 

- Jl - 5 - Jl ^ i/ U - hfej:c; 

x^;l/ 1- (4-^ - 5- (5-y 

~ ;U - 4 - ^ ^' ^ b - h 

4 - (tKo>->- (5->^;U-2--h 

- 1 , 2 , 3 - h U 7 y - - 5 - ^ ;l/ + V/ 1/ - h 
( H Sfe 09 5 . a - 1 ) i X ;u 5 - ( t K d + •> - 
(5-y5^;l/-2--hn7i — ;P) -1- 

( 4 - y h + v"< > ;l/ ) - 1 , 2 . 3 - h 'J 7 V - ;U 

-4-?!7;l/*'4^v/U-h (JlJfe^flJS. a - 2 ) 0 1 : 1 
(O m ^ m i 1 . 76g, 4. 13mmol)^ig{|:-?' 

u > (40ml) iz mm I > ^ n K ~mit y > 

(1. 8g, 20. 7mmol)<£-Jp;i^gSjCT2 
^ > (^lf-3. 6g. 41. 4mmo 1) ^ ^ K m ^ ^ 

m^X' 7 . 5 mr^mw L o Kmm^ -ir ^ ^ v ^ m x 
mm I . Mffe^METSiL. m.^^^ i 1 . e 9 g) 

(i^iSx^;U:'\4--b->=l : 3~1 : 2) -^r^glLTs 

mmm 5 (D (b) •e^l^^b^^^ b - i j: ^ b - 

.2_tm — omsHt-k^. HferAttOxf-;!/ 1- (4- 
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0 ( 3 H . m ) , 



3. 63-3. 85 (6H. m), 



4. 31-4. 46 (2H, m). 



5 . 0 5-6. 



0 7 ( 5 H . m ) . 



6. 57-8. 20 (IIH. m) 



EIMS: m/z 548 (M"^). 



( b ) 



mm 7 t mmiz ^ ± is ( a ) x-m ntzit 



^ m a - 1 <fc {t^m a - 2 ©1 : 1 o m. ^ m ^ — 

it^ y a y XWLitt Z Z t K ^ xf-;i. i - (4- 

^ Y ^ 'y K y 'J )V) - 4- (5 - (4-> Y ^ < y 'J 
Jl t ^ ) - 2- ^huK>V-(Jl) -1. 2. 3-h 
T V - - 5 - Jl^ ^ U - h ( b - 1 ) t ^ X f- 



1 - (4-y h4v/^>i^;l/) - 5- (5 - (4- 



y h + i/ K > v; ;U ^ 4r ) - 2 - ^ h a K > V ^ Jl - 
1, 2. 3-hyTy--'l'-4-7?7;l/5i?+i/l/-h (b 



- 2 ) i © 1 : 1 O 



ife ^ ^# 



^ H - N M R 
H , t ) . 



(CDC 1 Q ) 



1 . 16 (3/2 



1 . 3 7 ( 3 / 2 H , t ) , 



3.76 



( 3 / 2 H , s ) . 



3. 79 (3/2H. s). 



3 . 



82 (3/2H. s), 3. 83 (3/2H. s). 
4.06(1H. q), 4.42(1H, q). 



5 . 0 0 ( 1 H , s ) , 
7 2 ( 1 H . s ) , 



5 . 0 8 ( 1 H , s ) . 
5 . 8 4 ( 1 H . s ) , 



5 . 



1-7. 45(10H.m). 



6 . 7 



8 . 0 8 ( 1 / 2 H . 



d ) , 



8. 19 (1/2H, d). 
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EIMS: m/z 546 

KIT . a h :> X' m <^ n t: it 

m 1 ( c ) ^ (d)ilil^ 

m it ^ =S: o 

c - 1 • : 1 - ( 4 - y h 

- (4-y h + S/<>s^;U;t 

^ Jl) - 1 . 2. 3-hUT 
c - 2 • : 1 - ( 4 - ^ h + 
(4- / h^v/K>i^;U;t + 
) - 1 . 2 . 3 - h U 7 V 
1 O ^ ^ «^ ; 

^H-NMR (CDClg 
s ) , 3 . 8 3 ( 3 H , s 
5 . 10 ( 1 H . s ) , 

6 . 0 2 ( 1 H . s ) , 
m). 7. 13(1/2H 
/2H, dd),. 7. 29 

7. 38-7. 48 (2H 
2H,d). 8.27(1 
c - 1 : 4 - ( 2 - T ^ y 

if Jl t ^ ry} K > V ;l/ ) - 
) - 1 . 2 . 3 - h U 7 y 
c-2: 5- (2-7$y 
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( M + ) . 







M. 


A. 








7 




U 














J: 








> 








4 


- ( 5 




) 


— 


2 






D 


< > V* 


y - 




— 


5 


- :^ 








> 


if 




) - 


5 




C 5 - 


> ) 




2 




- h 


D 




y ^/ A 


- Jl 




4 




;l/ 


> 




) : 


8 




3 


. 7 


8 


( 


H 


) . 




5 


• 


0 4 


( 1 


H s 


5 


• 


8 


5 


( 1 


H 


» 


S ^ 


6 . 


8 


2 




7 . 


0 


5 


C B H 


, d 


d ) 


f 


7 


• 


2 


J. \ X 


7 


• 


3 


8 


( 2 


H 


» 


m ) , 


, m 


) 






8 . 


1 


1 


( 1 / 


/ 2 


H 


> 


d 


) . 








- 5 




( 4 


- ^ 




+ 


i/ ^ > 


1 - 


( 4 












- Jl 




5 




^ 


> 




- 5 




( 4 


- 


h 







118 



wo 95/18130 PCT/JP94/02282 

'J Jl ^ ^ i/ ) ^ > V Jl) - 1 - ( 4 - y h + V/ < > V? 

Jl^) - 1 . 2 , .3 - h 'J 7 '/ - ;U - 4 - ;!7 ;U > ® £D 1 : 
1 O Zg ^ ^ ; 

^H-NMR (DMSO-dg) :5 3. 6 3- 3. 
80 (6H. m), 4. 52-5. 05 (2H. m), 

5. 55-6. 05 (2.H, m). 6. 39-7. 7 
1 ( 1 1 H . m ) . 

d - 1 : 3 - (4-^ h ^ i/ K > jl) - 8- (4- 

> h ^ i/ < > 'J Jl :t ^ i/ ) - 4 (5H) . 10-i^;r + 

V-3H-1. 2. 3-hUTVu [5. 4-c] [1] 
<> V 7 t: > t ^ d - 2 : l-(4-^h + i/<> 
e^;l/) - 8- (4-;' h + '>^>v?;U;j-4r'>) - 4 (5 
H), 10->^;i-^V-lH-l, 2. 3-hU7 7D 
[4, 5-c] [l]^>VT-tft'>©l:l©S^!^; 

^H-NMR (DMSO-dg) : 6 3. 72 (3 
H. s). 3. 76 (3H. s). 5. 09 (IH. 
s). 5.11(1H. s). 6.01(1H, s) 
6.09(1H. s). 6.90(1H. d). 
6.94(1H. d). 7. 26-7. 35 (2H, 
m). 7. 37-7.46 (3H, m), 7. 49 
(1/2. H, d). 7. 50 (1/2H. d). 7. 
68 (1/2 H. d). 7. 75 (1/2H. d). 
11. 32 (1/2H. s). 11. 46 (1/2 
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H . s ) . 

EIMS: m/z 470 (M"^). 
^IH-fb^fe: 8-tKn4-v/-4 (5h). 

^ ^ V - 1 H - 1 . 2 . 3 - h U 7 y D [ 4 . 

[ 1 ] > y T -tf t: > : 



■^H-NMR (DMSO-dg) :d 
f^'dd), 7.45(1H. d), 
H. d), 9. 89 (IH. brs). 
( 1 H , brs). 

SIMS: m/z 231 (M'''+l). 



7 . 

7 . 



1 0 - ^? 
5 - c ] 



19(1 
6 6(1 
1.29 



^li^ji'f-Jl^^i><mA^tLfiit^m^^ KIT CD 



mm 9 

2_j 3-hU7yn [4, 5-c1 f 1 ] < > y 7 e 



( a ) T ;!/ =f > 



?amTs 3 - (4-^ h^i><> 
•^>'l')-4 (5H). iO-i?t^y-3H-l, 2. 
3 - h U 7 y D [ 5 . 4 - c ] [ 1 ] K > V 7 ±' t' > 
(lOOmg. 0. 299mmol) o•>^^;^..^,;^ 
7 $ K ( 3 . 0ml) mmiz , 6 0 % tK ^ -fh h >J 
-^(14mg. 0. 350mmol)^iiK?^T-7Jo^, 
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1. 5^fS1X,WLito C*l{C3'>{b;^f-;|/ (5 7 



m g . 



0 . 4 0 2 m m o 1 ) o y f- ;U ^ y ; fc- ( 2 . 



7 A 



+ V - 

[ 1 ] 

o 

1 H - 

s ) . 

6 

H , m 

6 3 ( 

F D M 



>v?;l.) - 5- ^5^ ;U - 4 (5H) . 
3H-1. 2. 3-h»J7'/D [5. 



1 0 - t 
4 - c ] 



<> V T -if h' > (9 5mg. 



9 1. 2 %) ^ m 



NMR (CDClg):^ 3.62(3H. 

3. 75 (3H. s), 6. 03 (2H. s) 
. 83 (2H. d), .7. 32-7. 40 (2 
). 7.38(2H. d), 7.57-7. 
IH.m), 7.99(lH.dd). 
S: m/z 348 (M"^). 



(b) (a) X n i tl fi 3 - (4-^^ h ^ -> K y 'J 

- 1 . 2 . 3 - h U T V* o [ 5 . 4 - c ] [ 1 ] > V 
THft°> (8 2mg. 0. 235inmol) {i, j ^ 



V - ( 1 . 0ml) t V ^) y Jl t u 
t A. ^ 7 0 X 1 i^mmW I fz o 



( 4 . 0ml) 
^ E T g * 
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L X VrtiiLf^U^'^'^^^^ - f- ;!/ i - X ;b T- -gfe v^ . 
3^fe^H^a4^*05^®^iH<t^'^(4 4mg. 8 2. 0%) 

^ ^§ o 

1h-NMR (DMSO-dg) : 6 2. 94 (3 
H. s). 6.49-6.54(10131 IH, 
ni). 6.83(lH. d). 7.10-7.25 
(IH. m). 7. 44-7. 50 (IH, m). 
8. 72 CIH, brs). 

mmm 1 o 

3_ (4-^.hi^i/K>':>;l/) - 5- >f->'l/-4 (5H) 
. iO--:;;j-^V-3H-l. 2. 3-hU7-/p [5. 
4 - c ] [ 1 1 < > y 7 4f h' > 

(a) T>'l'=i'>^fflaT>7Kf&*T-.i^;l' 4- 
(2-7^>'<^V'<;l') -1- (4-y h4^'>^>v? 

2, 3-hU7V"-;l'-5-^;U**^>'^- 
h(1.51g. 3.97mmol)0-rh-7tKD 
77> (30ml) ^/fi[{w^i57f7U't7A (855mg, 
6. 19mmo 1) t u )l ^ Wt < > 'J (0. 70 
ml. 4. 90mmo 1) t ^ UQ ^ . T X- 1 ^ m 

mwLito ^ m. X 1 9 ^ rs m w'l^ . mi^ ij ^ ^ 

(2. Og, 14. 47mmol)iJi:CF^o;l/4^^ 
K>i^;l'(l. 5ml, 10. 51mmol)^SJt' 
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m ^ mET ^ ^ I fz o mm =^ mm. I . j. ^ jul - 7- ji 

■^^^LT. llfe^^4^t&5S©x5^;l, 4 - (2 - (N 

- < > V? ;j- + i/ ;^ ;l/ ;l, ) 7 5 y ) K > V ^ - I 

- (4-> h + i/<>i;;l.) -1. 2. 3-hU7y- 
;l^-5-:<7;l/.-i<^v/U-h (1. 21g. 59. 2%) 
^ 'fl o 

^H-NMR- (CDClg):^ 1.03(3H. 
t^' 3.80(3H.s). 4.16(2H.q) 
5.23(2H. s), 5.84(2H. s). 
6. 88 (2H, d). 6. 99-7. 04 (IH. 
' 7.33~7.44(7H.m). 7.58 
(IH, dd). 7.66(lH,d), 8.52 
( 1 H . d ) . 

(b) TJl=f>^mmT^^^tpX'^^f-jl 4- 
( 2 - - K y i? jl :t ^ JU - Jl) T i y ) < > 

V ^ Jl - 1 - (4-p< h ^ < > JU) -1, 2, 3- 
h >) 7 ^/ " Jl - 5 - i7 JU df- y U - h ( 7 0 2 m g . 
1. 36inmo 1) (D 'J ;( ^ jl a y i (I4inl) 
^^(C60%7kmfb:f-h'J'^7A(8 3mg. 2. 08 
mmo 1) ^Jn^, M^r^SO^mmWLf^o ^l-^T'. 
7K?^T-^3.>{hyf.;U(0. 17ml. 2. 74min 
o 1) ^Jfl^. Mza7?3 0^F^jti$L/;:o K !& m ^ 
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mi^ ^ MET ^ i: I ti o ^g^">. u*y;U:^7A^D^ 

h if ^ y ^ - (h;l'i:/:l^mi5";l/=9 : 1-4 : 1) 

<D n ^ ^ ¥a O it ^ 1§Q : 3- (4-^ h ^ < > 'J Jl) 

-5-y^;l/-4(5H). 10-v^:t^V-3H-l. 
2. 3-hUT7n [5. 4-c] [1] <>V7-b*t' 
>(55mg, 41. 0 %) =^ tio 

7-»;l^$;U-4(5H). 10-v^;t4V-lH-l. 

2 , 3 - h U 7 y P [ 4 . 5 - c ] [ 1 ] K > 7 -tf fc° 

( a ) 7 > ^ ffl ^ T X - 7 8 "C T" > V ^ o 

e;l'7$>(4. 7ml, 33. 6mmol)Of-h 

5tKn77> (8 0' m 1) mWL\z ^ 1. 56N:?'f-;l/ 

y^^-t^ACig. 6ml, 30. 6mmol)<£-Ja;i^ 

3 05^F^it^Lfco2fet^T-^ C©SiE:?&Jc:fot°:t-;l/ 

i?i^;l/(2. 8ml, 27. 6mmol)cDxh7 
tKn77> (20ml) ^ t ^ 4 - 'J / h ^ iy / i- 
Jl - 2- ^hoK> XT Jl'rhh* (.4. 2 g , 18. 
5mmo 1) ®xh7tKD7^> (20ml) M M t 
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^ icffm ( 3 . 5ml, 61. lmmol)^^(,^T 
M E W i: I ^ 76 4^0xf-;U 4-k Ko^>/-4 - (4 

-i^^f h + '>>^;U-2--hD7x-;u) - 2 - 9 
yx - i niz )\, 4-t Ka + i/-4 

-yf-yx-h;£:h;l.x:/ (SOml) {C^^L^ cn 
ic 4 - y h + < > V? 7 V? K ( 9 . . 1 g . 5 5. 5 
mmo 1) ^.^ SfS^ife^l OO't-ei 5^r^Jnl^S 

U ij ^ fi "7 2^ ^ nv h^^-77>f — (^ + ■t^> : g^H 
x^;l/=2 : 1-1 : 1) JcJ;!9^^LT^ x^;b 4 

- (tKo4i/- (4-i>*yh + v/>f-;U-2-xho 
7ix;l/) -1- (4-y Y ^ i/ K :/ )l) - 
1 , 2 , 3 - h y T y - ;l/ - 5 - ^ + ■> 1/ - h ( a_ 

- 1 :iS^14©^figia (LP) ) t ^ X. ^ jl 5 - (t 
}f a df. i/ - (4_.jy h4^v'y^;l/-2-xbD7i^ 

) ^ 5^ ;U ) - 1 - ( 4 - y h + i/ > V? ;l/ ) - 1 , 2 , 

3 - h U 7 y - ;l/ - 4 - :^ ;l/ + >- 1/ - h ( a - 2 : S 

M ^ (D ^ ^ (MP) ) t <D 1 : lOS^^ (8. 62 

g, 95. 7%)^lifco 

- 12 7 - 
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^H-NMR (CDClg):^ 1.34(3/2 
H. t). 1. 39(3/2H. t), 3. 287 
(3/2H. s), 3. 293 (3/2H. s), 
3.34(3/2H, s). 3.35(3/2H. s) 
3 . 6 7 ( 3 / 2 H. s ) . 3 . 7 8 ( 3 / 2 H . 
^ ^ ' 3.67~4.43(2H.m). 5.34 
a 1 y 2 H, s), 5. 48 (1/2H. s). 5. 
Sl^lH-s). 5.52(1/2H. d). 5. 
7 2 (1/2 H. d) . 5 .. 8 0 (1 / 2 H. d ) . 
5. 83 (1/2H. d). 6. 41 (1/2H. 
' 6. 60(1H. d). 6. 83'-6. 95 
(3/2H, m), 6. 84 (IH, d). 7. 07 
^1"' ^ ^ ' 7. 22 (IH, d). 7. 75-^ 
7. 78 (1/2H. m). 7. 92 (1/'2H. s) 

7. 92-7. 78 (1/2H. m), 8. 15 
( 1 / 2 H . s ) 

EIMS: m/z 486 (M"*"). 

(b) 15 IB (a) omfipT'^itlf^^t^ii^ a - 1 i 
<t^!^ a - 2 «!:01:l©zi^i^(13^ 27. 
Ommo 1) (260ml) ^jgfc, - 

"^1 5NFraiii^Lyio Ks&m^ y ^ h X' ^ M L ^ mit 

— 12 8 - 
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g^®i^;l'=9 : 1~1 : 
y : l^i?if-;l/=9 : 1© 

1- (4-y h + i/^y 

7 ./ _ _ 5 _ ^ ;p ^ 

86g, 37. 2%)^ 

^;w-2--hDK>y^ 

- ;U -. 4 - :^ ;l/ + V/ b - 

7g. 48. 0%)<&?# 
b - 1 (LP) ; 
^H-NMR (CDCl 
t ) , 3 . 3 6 ( 6 H , 
4 . 4 1 ( 2 H , q ) 
5 . 7 1 ( 2 H . s ) . 
7.24(2H, d). 

8 5 ( 1 H , d ) . 8 . 
SIMS: m/z 48 
b - 2 (MP) ; 
^H-NMR (CDCl 
s ) , 3 . 3 4 ( 6 H . 

4 . 0 4 ( 2 H , q ) 
5 . 8 1 ( 2 H , s ) , 
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7.31(lH,d), 7. 37(2H..d). 7 

75(1H. d). 8.15(1H. s). 

SIMS: m / z 485 (M'''+l). 

(c) mil2(b)l?^§t>ti/rxf-;u i_(4_^ 

h ^ 0 Jl) - 4- (4-,;;^ h + ->^^;l,-2- 
-^o-<>y^;^) 2. 3-hiJ7'/-;U-5- 

:^ ;P + U - h ( b - 1 ) ( 1 4 . 1 1 g . 2 9. 
Immo 1) (Dy-hytVay^:^ (120ml) mm 

ISil^^t&^Ol- (4-> h + v-K^-v^^u) - 4- (4 
- P ;i H + '>^f';U-2--hnA;>y^;l,) 2, 

3 - h 'J T y - - 5 - ^ ;p > gj ( c - 1 • : L P ) 
^^ifco ^K^X' ^ Ztl^J:.^J-j\, (3 0 0ml) 



(300ml) t(Dm^mmKmi)^L^ 10% 

7 -i? A 



(1. l7g)^Jn;i^7lc^5?iS^T^ 

y'r;p)-i- (4_p{|. + .>^^o?;i,)_^^ 2, 3 

- h 7 y - - 5 - :;^7 ;l/ > ^ ( c - 1 : L P ) ( 9 . 
82g, 79. l%)<&?i;to 



aa 



13 0 
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c - 1 • (LP); 
^H-NMR (CDCl 
s ) , 3 . 7 8 ( 3 H , 
6 . 0 3 ( 2 H , s ) 
7 . 4 0 ( 2 H . d ) . 

7 . 9 3 ( 1 H , d ) , 
SIMS: m / z 45 
c - 1 (LP); 
^H-NMR (CDCl 
s). 3. 78 (3H, 

6 . 8 8 ( 2 H , d ) 
7 . 4 1 ( 2 H , d ) , 

8 . 17 ( 1 H . d ) . 
I^^Jw^ IJfH (b) 

V ^ i/ O i> )l) - 5 - ( 

- h n K > y ^' ) - 1 , 

^ ;l/ + •> 1/ - h ( b - 2 

mmo 1) -fh^tK 

fw T 1 N 7k -ft :^ h U 

2 ^ n 7^ m t ^ z. 

1 - ( 4 - p< h + V? 

yf-;i/-2- — hnK^y 
V - ;P - 4 - ;<7 ;!/ > K ( 

- 1 
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3):<5 3.39(6H. 

s), 5.55(1H, s) 

6 . 8 5 ( 2 H , d ) , 
7 . 5 9 ( 1 H , d ) , 

8 . 3 9 ( 1 H . s ) . 
7 ( M + + 1 ) . 

3):^ 3.39(6H. 

s). 5.96(2H, s) 

7 . 2 3 ( 1 H , d ) . 
7 . 7 9 ( 1 H . s ) . 

t>ny;if^;l/ 1- (4-y 

2. 3-h'j7V"-;l/-4- 
) (1. 49 g. , 3. 08 
u y V > (12ml) mWi^ 
^ ^^7\f.mWL (6in I) -e> m 

;l/ ) - 5 - i A - 'J / V ^ i/ 
'f;!/)-!, 2, 3-h>J7 
c - 2 • : M P ) ^ ^# y;: o 

(i50ini) \zmm t ^ 

3 1 - 
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PCT/JP94/02282 



it;^^ly> (2nil) m U iz . *^TT. h U y ^ j\. 



7 i > i 0 . 115ml. 



0. 483mmol)^2 



- y Jit n - I - ^ ^ e 'J i^.zuy J, p - }. jij, ^ 

JUt^ ^-}^ ( 1 4 6 m g . 0 . 5 1 5 m m o 1 ) , 3 , 



4 - >; t K □ - 2 H - e y K [ l . 2 - a ] h' ij 



2-t>i85mg. 0. 574mmol)^ji{c 
S 15 Zi ^ ^ {c ^ n u jl A tT^^^MA., ^ a a JIM, 



X > ^ M (D 3 - (4-y h ^ K y ju) 
7-i^^h^v/y5^;p-4 (5H). 1 0 - t ^ V - 

3H-1. 2. 3-h'JTyo[5. 4-c] [1]^ 

> y 74f h- > ( d - 1 : L P) ( 3 4 . 4 m g. 3 6. 

5 % ) ^ ^i o 



d - 1 (LP) 

H - N M R 
H . s ) . 
s') , 



( D M S 0 - d c ) 



3 . 7 2 ( 3 H , s ) 

6. 07 (2H. s), 
7.3 0(2H. d). 7. 

7. 61 (IH. s). 



: <5 3.33(6 

5 . 4 7 ( 1 H . 

6 . 9 0 ( 2 H . d ) 

3 ~ 7 . 5 ( 1 H . 

8 . 2 3 ( 1 H , d ) 
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11. 51 (IH. brs). 
SIMS: m / z 409 (M"^+l). 

5 - C2-Tiy-4-i^/ h ^ / i- Jl< > V ^ 
;I/)-l-(4-yh + '>'<>>?;l')-l. 2, 3 - h 
^) 7 V - )V - A - ti )V y ^ ( c - 2 ) ( 2 . 9 3 g , 
6. 8 7.mmo 1) Hfe^^t^t^^Ol - (4 

- ^ Y ^ i/ < y 'J - 1 - V ^ Y ^ i/ ^ ^ )V - A (5 
H). 10--:^:t + V- lH-l, 2. 3-h'J7yD 
[4. -5-C] [l]'<>V'T-fe?h">( d - 2 : M P ) 
(1. 21g, 43. 1%) ^^|yio 
d - 2 (MP); 

^H-NMR (DMSO-dg) : 6 3. 27 (6 
H. s), 3.71(3H,s), 5.46(1H, 

s), 5.99(2H, s), 6.90(2H. d) 

7. 27~7. 30 (3H. m), 7. 61 (1 
H. s), 8. 18(1H. d). 11. 36(1 
H . s ) . 

(e) 3 - (4-y Y ^ i/ < y 'J )V) - 1 - 'J ^ Y 
+ ->yf-;i/-4(5H). 10-i?;i-4^7-3H-l, 
2 , 3 - h U 7 V* a [ 5 , 4 - c ] [ 1 ] K > V 7 -If f 
> ( d - 1 ) (311mg. 0. 760mmol)© 
xh7tKo77> (40ml) mWL\^ ^ IN^iK (1 
0ml) ^Jd^> ^^T-19^r^S^L/Co 
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6 . 9 % ) ^ ^l o . 

-dg):(5 3.72(3 
H, s), 6. 91 (2H. 
d), 7.74(lH,d) 

8 . 3 2 ( 1 H . d ) . 

11. 60(1H. s). 
2 ( M + ) . 

1- (4-y h^'><>v?;i/) 

+ V-1H-1. 2 , 3 - h 
11 < > V 7 \£ y (3 1. 
mo 1) JC^ hU7;l/;rai^ 

H. ) . 1 0 - > ^ V - 1 H. 
[4, 5-c] I 1 1 < > V 

5 3 . 7 % ) ^ ?l o 
-dg):d 7.77(1 

I, H,d), 8.45(1 

1 H , s ) , 11. 6 5 

2 ( M ) . 
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2 . 3 - h U 7 '/ n [ 4 . 5 - c ] [ 1 ] < > '/ 7 -tf b' 



( a ) / 




y ;l 7s 
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2a T' 3 0 5^ FhI a ^ 


L 




O 


R Jo 


?ft tK 


^- Sn ^ ^ X 


1^ ^ 










|g In 


:t tK 












!!i L 














L 




;P i 


— -r ;P 








4* t& 5^ o 


1 - 


( 4 - h + 


i/ K y 


'J Jl^:) - 4 ( 5 H ) 


> 


1 


0 - 


t ^ 


V - 7 - h* - 


JU - 1 


H - 1 , 2 . 3 - 




u 


7 




[ 4 . 


5 - c ] [1 


] < > 

• 


y 7 -If f > (24 


5 


m 


g 




8 1 . 


3 % ) <£• ^§ 


o 














^ H - N M R 


( D 


M S 0 - d g ) : 


5 




3 


. 7 


1 ( 3 


H . s ) . 


5 . 5 


4 ( 1 H . d ) , 




6 


• 


0 0 


( 2 H . 



- 13 7 - 



wo 95/18130 • PCr/JP94/02282 

s). 6. 02(1H. d), 6. 77(1H, d 
d), 6.90(2H.d).' 7.29(2H. d) 
7. 46 (IH. dd). .7. 57 (IH. d). 
8.15(lH,d), 11.31(lH.s). 
EIMS: m/z 360 (M"^). 

(b) lulE (a) X' % h> ti t: 1 - (4-^ h + ->^ 
>i^;l')-4(5H). 10-i^;t + v- 7-t*-;l/- 
lH-1, 2. 3-hU7Va [4. 5-c3 [1] < 
>V7-fe'h°>(l. 60g. 4. 44mmol)<£-|^ 

K ( 5 0 0. m 1 ) Kmm t ^ io%y<^i^^A^mci 
6 omg) ^jd^x tk^^hmTn MfiTTi 3 ^r^mw 

^!^LT^ Slfe^^4^t&5^©7-J^^;l.-1- (4-y 
h^v''<>i?;l/)-4 (5H), 10-i^;*-+v-lH 
-1, 2, 3-hUTVn [4. 5-c] [1] < > V 
74ff>(l. 44g. 89. 5%)^^fco 
^H-NMR (DMSO-dg) :5 1. 20 (3 
H. t). 2.66(2H. q). 3.71(3H. 
s). 6.00(2H, s), 6.90(2H,d') 
7. 17 (IH. d), 7. 28 (2H.d). 
7.38(lH.s). 8.10(lH,d). 
11. 27 (IH. s). 

- 13 8 — 



wo 95/18130 

SIMS: m/z 363 

( c ) lu 12 ( b ) T' # b 

- y h + •> ^ > ;U ) - 4 ( 

1 H - 1 , 2 . 3 - h 'J T y 

> V 7 -If f > ( 1 . 4 2 g , 
7~V-;l/(40ml)ih 
1) t ^ ^ 7 0 VT 2 . 

^ MET ^ ^ I t: o m m I 

^tl7-xf-;b-4 (5H) 
1, 2. 3-hUTV'o [4 
•trt">(927mg. 97 
^H-NMR (DMSO- 
H. t). 2.67(2H 
d). 7. 42 (IH. s 
11. 3 0 ( 1 H . s ) 
SIMS: m/z 243 
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7 - i - 1 - i A - / h + ->K>>?;U) - 4 

(5H). 10-v?;f + V- lH-l. 2, 3-hU7 

V/o [4. 5-c] [1] '<>V7-tft'> (154mg, 

b . 4 2 5 m m o 1 ) i)^ io ^ > ^ ;b h U 7 k - ;U * X 

A 7* D ^ K I- ;i "C i f- -'I' h U 7 x - ;U :h * - 

(a) 1- ( 4 - / - 4 (5H) . 

10-S^;i-+v-7 - ( (E) - l- :/o'<^;U) - i 
H-1, 2. 3-h'jT^/o[4. 5-c] C1]K> 
V7-lft°>il - (4-;< h + i/<>>?;l/) - 4 (5H) 
. 10-i^;r4^V-7 - ( (Z) - l- -/n'<-;U) - 
lH-1. 2. 3-hU7yo[4. 5-c] [!]'< 
>y7-b't°>©l:l©M^'^(85ing, 53. 5 
?g ) : 

^H-NMR (DMSO-dg) : 6 1. 90-1. 
94(3H.in), 3.71(3H. s).6.00 

(2H, s). 6. 0-6. 1 (1/2H. m), 
6. 4-6. 6 (3/2H, m), 6. 90 (2H. 
d). 7. 23(1/2H, d), 7. 28 (2H. 
d). 7. 38(1/2H, d). 7. 45(1/ 
2H, s), 7. 53(1/2H, s). 8. 11 

(1/2H. d), 8. 15 i 1 y 2 a . d), 1 
1. 29 (1/2H. s). 11. 37 (1/2H. 
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mmm 1 5 

7-;f^^;U-4(5H). IQ-'Jt^v-lE-l. 
2 . 3 - h 'J 7 V □ [ 4 . 5 - c ] [ 1 ] < y V 7 -a b' 

7-'-^;i'^;L'-i - (4-^ \ ^ =y ^ y )\,^ - 4 

(5H). 10-i?;i-^V-lH-l. 2, 3-hU7 
[4, 5-c] [1] <y V 7 M \^ y (ISOmg. 
0. 414mmol) *>t>x ^f-.'l'hU^i— 

(a) 1- (4-> h + -><>i;';l/) - 7- ( (E) 

- 4 (5H) . lO-v^;t- + 7- i 
H-1, 2. 3-h«jTVn[4. 5-c] 
V 7 -If h° > i , 1 - ( 4 - ^ h + i/ < > ;l/ ) - 7 - 
( (Z) - l- ;i-:5'x-;P) - 4 (5H) , 10-v^;t 
+ V-1H-1. 2. 3-hU7yD [4, 5-c] 

CI] <>y74fe>'©5 : 1 (DM^m (121mg. 
6 5.8%): 

^H-NMR (DMSO-dg) :o 0. 87 (3 

H. t). 1.2-1. 4 (6H.m), 1.40 
~1. 46 (2H. m). 2. 30-2. 37 (2H, 

m)» 3'. 71 (3H, s). 5. 83-5. 90 
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^H-NMR (DMSO-dg) :<5 3. 72 (3 

H, s), 3. 76 (3H. s). 6. 08 (2H. 
s). 6.72(lH,d). 6.91(2H. d) 

7. 31 (2H. d). 7. 61 (IH. d). 
7.72(1H. d). 7.73(1H. s), 
8.23(lH,d), 11.52(1H. s). 

^ 1/ K > 'J )l) - 4 (5H) . 10->?;i-+y-lH- 

I. 2, 3-hUTVo [4. 5-c] [1] ^ > V 7 

07 - (2-y h + v/*;l/**ji;l/- (E) - 
-1- (4->j' h + i/'<>v?;l') - 4 (5H) , 10- 
v'^ + V- lH-l. 2. 3-hy7Vn [4. 5-c] 
[ 1 ] < > V 7 -if ^ y ( a - 2 : M P ) ( 1 4 8 m g , 

8 1. 7 % ) ^ ^ ^ o 
^H-NMR (DMSO-dg) :5 3. 76 (3 
H, s), 3. 71 (3H. s). 5. 99 (2H, 
s). 6.73(1H. d). 6.90(2H.d) 
7. 29 (2H. d). 7. 59 (IH. d). 

7.67(1H, dd), 7.73(lH.d). 

8. 17 (IH. d). 11. 37 (IH, s). 
EIMS: m / z 418 (M"*"). 



- 14 6 - 



1 
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(b) Buie (a) •e^|t>tlfe7 - (2-y h ^ i/ ij 

(E) - 3L T ^ ji) - 3- (4-> h^i/K 
y jl) - 4 (-SH). 10-v^;i- + v- 3H-l. 2. 
3 - h 'J 7 y D [ 5 . 4 - c ] C 1 ] > y 7 -If t" > 
( a - 1 :LP) (1. 50g, 3. 59mmol) 
jw> 7-V-;U (15ml) ibU7;U;tDi^M (6 0 

- (2-y h ^ :^ Jl t> - (E) - Xt^j:.;!,) - 4 

(51L). lO-'Jt^V-lH-l, 2. 3-h'J7 
V*n[4, 5-c] [1]^> y 7 Hfb'> (866mg, 

8 0. 9 % ) ^ ?i o 
■••H-NMR (DMSO-dg) :<5 3. 7 6 (3 
H. s). 6.73(lH.d). 7.60(1H. 
s). 7. 70 (IH. d). 7. 76 (IH. s) 
8.3 0(1H, d). 11.42(1H. s). 
SIMS: m/z 299(M'*"+1). 

t/iZs HUlH (a) T#t>tlfc7 - (2->'' h^i/^;U 
.-J;^;!,- (E) - 3. f- - jl) - 1 - (4-^ h+'i/^> 
i?;U)-4(5H). 10-i^;i- + v- lH-i. 2. 
3-hU7Vn [4, 5-c] [1] K > T -^^ t' > 
( a - 2 :MP) (31. 7mg, 0. 0758mm 



- 14 7 — 
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o 1) ^ mmmn t L X ^ ±s^ t mmK^^mKit:^t ?> 

CiJCcfcip^l^I — 0^!E{b^'^(21. 8mg. 96. 

nmm 1 7 

7 - (2-y h ^ iJ :z Jl X. 'f' jl) - 4 (5H) 
lO-i^t^y-lH-l, 2. 3-h'J7yD [4. 
5 - c 3 [ 1 ] ^ > V 7 -tf b° > 

(a) 7 - (2-;< h + v/;^;l';i<-;l/- (e) - i 
7- ;l) -1- (4-> h + i/'<>>:>;p) - 4 (5H) 
lO-'Jt^y-lH-l, 2 , 3 - h U 7 V* u [ 5 . 
4-c] [1] K> V 7 \£ > (116mg, 0. 2 
76mmo 1) <Sr^ l^iJ (100ml) iz ^ m I ^ 10 

(1 2mg) ^Jnx.. TK^^fflmr. 

M^a-ei 4. 5 mmmw L f^o ^ h x-mm 

7 - i 2 - ;f h + i/^;l/>-J^-;Ux^;l.) - l- (4-^ 
h + -><>i;;l/) - 4 (5H) , lO-i^:t + V- lH 
-1. 2. 3-h'J7V'D[4. 5-c] [1]<>V 
T-bfh'> (93. Smg, 80. 6%) ^ n o 
^H-NMr' (DMSO-dg) : 6 2. 68 (2 
H. t). 2.90(2H. t). 3.59(3H, 
s). 3.71(3H. s), 5.99(2H. s) 
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7 - (2-*;U5i?^i/- (E) - 



- -'I' ) - 4 ( 5 H ) 



, 10-':^;j-^V-lH-l, 2. 3-h U 7 7 n [ 4 . 



5 - c ] [ 1 ] K > y T h° > 



( a ) 



7 - (2-^ h4^'>:^;U;iC-;l/- (E) - 



7- - )V) - 3- (4-^ h + i/'<>v?;U) - 4 (5H) , 
10-v^;i'+7-3H-l, 2. 3-hU7V*n [5. 
4-c] [1] K>y7-lfe> ( 2 88mg,. 0. 6 
89mmo 1) ©•rh7tKn77:/ (10ml) 
l-> lN7K®?^l::^hU'^A7K^iS (1. 2ml) ^M^^ 



5^^iiBXLT> 7 - (2-:^;P*'+>'- (E) - s. 7- 
>'l') - 3- (4-y h + ->'<>v?;l') - 4 (5H.) , 1 
0--:^;i-+V-3H-l. 2. 3-hU7V*n [5. 4 



-c] [1] ^>'/7Hff>0-^hiJ'>A 



(2 9 1 m 



g . 
1 



9 9. 1 % ) o 
H-NMR (DMSO-d 



) 



H . s ) , 



6 . 16 ( 2 H , s ) , 



5 3.70(3 
6 . 4 1 ( 1 H , 



d ) . 



6.87(2H.d), 7.02(lH.d) 



7 . 0 5 ( 1 H . d ) , 



7 . 18 ( 1 H , s ) . 



7. 29 (2H. d). 8. 03 (IH. d). 

(b) ±|S (a) T^ft.^^^7 - i 2 - ti )l ^ i/ 
- (E) - xrji;l.) - 3- (4-^ Y ^ K y V A^) 
-4 (5H). 10-i^;f + V- 3H-l. 2, 3-h 



U 7 7 o [ 5 . 4 - c ] [ 1 ] > 7 7 -If e > 



0 :^ h U 



15 0 
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5 - c 3 [ 1 ] < > V 7 -^z b' > ^ te J; 0^ 7 - ( 2 - 7 

7 - (Z) - jLx.=-;b) - 4 (5.H) . 1 0 - t ^ y 

-lH-1, 2, 3-hU7VD [4. 5-c3 [1] 

^ > V 7 -if f > CD 3 : 1 (D m ^ ^ 

h U 7 i ^ ;U X 5 - 'J X > ^ > ^ »c ^ T h 



( a ) 



7 - (2-S/7y - (E) - - 3 



- (4-y h^'><>v^;l/) - 4 (5H) , 1 0-v?;i- 
+V-3H-1, 2, 3-hU7yD [5. 4-c] 

[1] < > V 7 t' > :B J: 7 - i 2 - i/ 7 J - (Z) 
-xx^;U) - 3- (4-;< h ^ i/ < > ji:) - 4 (5 
H). 10-5?;*-^y-3H-l, 2. 3-hU7yn 

[5. 4-c] [l]<>V7-lff>CD3:l©^i-^^^ 
Mfe^iit^t»*(166mg. 79. 2%) ; 



H-NMR (DMSO 



) 



H . s ) , 
4.H . d ) . 
( 2 H . d ) , 



6 . 0 7 ( 2 H . s ) , 



6 3.7 2 (3 
6 . 13 C 1 / 



6. 5 7 (3/4H, s), 
7 . 3 1 ( 2 H . d ) . 



6 . 9 0 
7 . 5 0 



(1/4H. d). 7. 63-7. 74 (7/4H. 
m), 7. 71 (3/'4H. d). 7. 80 (1/ 



4 H . s ) . 



8. 24 (3/4H, d). 



8.31 
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(a) 7 - (3-:t + V- (E) - Zf f- - jV) - 3 
- (4-p< h + ->-<>>>';l/) - 4 (5H_) , 10-v?;t 
+ V- 3H-1. 2, 3-h'JTVD [5. 4-c] 

[1] ^ > V 7 ^ t° > ^ n^mmi^nM (1 7 Img. 

8 0. 2 %) ; 
^H-NMR (DMSO-dg) : 6 2. 38 (3 
H. s), 3.72(3H, s). 6.07(2H, 
s), 6.86(lH,d), 6.9 1(2H, d) 
7.31(2H,d). 7.58(1H. d). 
7.68(1H. d). 7.75(1H. s), 
8.25(1H, d). 11.55(1H. s). 
SIMS: m y z 403 (M"^+1). 

(b) mmit^m-. i - a z - t ^ v - (e) - 

7- ^ JV) - 4 (5^), 10-i?;i-^V-lH-l. 2. 
3 - h U T V o [ 4 , 5 - c ] [ 1 ] K > y 7 -If t' > ^ 
MfeMa^t^t^^ClOSmg. 87. 5%) ; 
^H-NMR (DMSO-dg) :5 2. 39 (3 
H, s). 6.87(1H, d), 7.5 8(1H. 
d), 7.67(lH.d). 7.80(1H, s) 
8.32(1H, d). 11.43(lH.s). 
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•^H-NMR (DMSO-dg) : 6 l. 33 (3 
H. d). 3.71(3H. s), 4.7 6(1H. 

5.45(1H. d).. 5.99(2H,s) 
6.90(2H.d), 7.27(1H. d). 
7. 28 (2H. d). 7. 75 (IH. s). 
8.12(1H. d). 11.31(lH.s). 
S I.MS : m / z 379(M + +1). 

(b) 7 - (l-tKn + v'jif-;!,) - i_ (4. 
/ h ^ i^O Jl) - 4 ( 5 H ) , 1 0 - V + V - 1 
H - 1 . 2 . 3 - h U 7 y* n [ 4 . 5 - c ] 11 ] K> 
V7 -if t' y (87mg. 0. 230mmol) 7 

(4 0ml) izmm ^ -^t.^ i& -Wiit -7 y ^ > 
(2 4 9mg) «-Jn;i^o MST-SBtf^a^t^^. fS 
^-M{kv>:<f> (4 9 0mg) i£-iiSnL. $t»lcl4. 
5 mmmW L o ^ ^ ± ^ ^ hTSiS^^ «?g^M 

©7-7-ir^;l.-l - (4-^ - 4 

(5H), 10-v?;i- + v- lH-i, 2. 3-hU7 
V^n [4, 5-c] [1] <>y7Hft:> (77. Sm 
g. 89.5%) <&^;to 

^H-NMR (DMS0-dg):5 2.62(3 
H. O. 3.71(3H.s). 5.98(2H. 
s). 6.91(2H. d). 7.30(2H.d) 
7.77(lH,dd). 8.15(1H. d). 
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8.26(lH,d), 11.47(1H. s). 



( c ) 



7 Jl 



ffl ^ T > 0 °C -e ^ ^ ^ ;p h ij 7 



0 . 4 5 3 



^ )V 7. ::u ^ ■:f u I K (162mg, 
mmol) ^xh7tKo7^> (3inl) \zm 



t e r t - h + -> K (48. 1 



m g , 



$ -a- X 
0 . 



429mmo 1) ^ 1s\ fz 



l-T^i^)V-\ - (4-y h4^v/<> _4 (5 

H ) . 1 0 - ;j- + y - 1 H - 1 , 2 . 3 - ^ ,j j ,/ □ 
C 4 . 5 - c ] CI] y 7 -If e > (27. 7 m g . 

0. 0736mmol)©N. N-';p^f-;i,tOUA7 
K (1ml) ^fg^jD;i, ^t,{cM2g-ei^F^ffi^L 



J: ^ IS! L T s SI 



t^t&^cD7 - '1' V-I^n/^^^^U- 



1- (4-> h^i/-<>i;;u) - 4 ^ 10 - 

*+V-lH-l. 2. 3-h«J7yD [4. 5-c] 

[ 1 ] y 7 -if f > ( 1 6 . 0 m g . 5 8.1%) 

^ ^i o 



^H-NMR (DMSO-dg) q 
H' s). 3. 71 (3H. s). 



2 . 13 (3 
5 . 3 4 ( 1 H , 
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s). 5.65(1H, s), 6.00(2H,s) 
6. 90 (2H, d). 7. 29 (2H. d), 
7. 49 (IH. d). 7. 70 (IH. s). 
8. 14 (IH. d). 11. 29 (IH. s). 
SIMS: m/z 375 (M + +1). 

(d) l-^yzfuK^jl-l - (4-^ 
> Jl) - 4 (5H). 10-i^:t + 7- lH-l. 2. 
3 - h U 7 V o [ 4 , 5 - c ] [ 1 ] < > y 7 -tf t' > 
(186mg, 0. 497mmol)^^i^i?(25 
0 m 1 ) ^ «? L ^ 1 0 % /N* 5 -^7 A ^ ^ ( 2 1 . 2 m 
g) ^tJ;i. Tk^^fflMT. MUX' 2 9 i^mmw I fZo 
SlSj&^-fe^^ ^T'SjiL/^m^ ^«^MiL.fco mm 

t-Cx n^i^^^n^(D7-^V-fnt'jU-l - (4- 
^ h + > ;U ) - 4 ( 5 H ) , 1 0 - ;f 4^ V - 1 
H-1. 2. 3-h'J7yD[4. 5-c] [1]'<> 
y7-fe*h°> (127mg. 67. 9%) 
^H-NMR (DMS0-dg):5 1.22(6 
H'd). 2.93(1H, q), 3.71(3H. 
s). 6.00(2H. s), 6.90(2H. d) 
7.22(lH.d). 7.28(2H, d). 
7.43(1H, s). 8.11(1H. d). 
11. 26 (IH. s). 

SIMS: m/z 377 (M + +1). 
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y 7 -t? b° > 

(a) 1- (4-> h + i/<>i;;i/) - 7 - / h 
4-'>y^;l'-4(5H). 10-i^;i-+y-lH-l, 

• 2 . 3 - h 'J 7 V* a [ 4 , 5 - c ] C 1 ] K > y 7 if b° 
>(409mg, 1. 0mmol)©i^M(40ml) 
mmic ^ 1 O^^^'^i^-^^A^^ (4 Omg) <£-Sp;iT> 
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tffai'^^f-h5tKn77> (60ml) iz m B I ^ 1 
N:^i! (1 0ml) t:lJQ A. ^ MStrl S^Fa^a^Lfco 

>i^;U)-7-p'h + i/^^;l'-4(5H). lO-S^ 
;l-^y-lH-l, 2. 3-hU7Vn [4, 5-c] 
[1] '<>l/74fh'> (68mg. 18. 0%) 
M^1^B^'^M<07-t^Jli)l-l - (4-^ h + j/K 
>i^;l')-4 (5H). 10-v?;t + V- lH-l, 2. 
S-hUryo [4, 5-c] [1] K>y7-tft°> 

(265mg, 73.2%)t^?#fco 
1- (4-^ h + v^K>i?;l/) - 7- ;^ h + v>f^;U- 

4(.5H), 10->^;i-+V-lH-l, 2, 3-hU 

7 V n [ 4 , 5 - c ] CI] K > V* 7 Hf' t° > ; 
^H-NMR (DMSO-dg) :(5 3, 34 (.3 

H. s). 3.71(3H. s). 4.49(2H, 
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), 6. 90(2 H, d) 

7. 28 (2H. d). 
8 . 15 ( 1 H . d ) , 

( M + ) . 

^ > V? ;l/ ) - 7 - y h + 

- i> ;f + V - 1 H - 1 . 2 . 

] [ 1 ] K > V 7 -fe* f > 

m m o 1 ) Jw > 7 ~ V - ;U 

t u^Wl (1ml) i^JP 

--jf h + v/>^;l/-4 (5 
-1. 2, 3-h'J7Va 
7 -fe* f > . ( 1 7 . 6 m g , 

dg) \ d 3. 35 (3 
, s), 7.25(1H, 
). 8. 28(1H. d) 

M + 1 ) . 



(5H), 10-v^;t4^V 
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02 (4/5H. d). 7. 16 ( 6 / 5 H . d). 
7. 76 (IH. dd), 8. 11 (3/5H. d) 
8. 34 (2/5H. d), 8. 36 (2/5H, 
d), 8.39(3/5H.d). 8.71(3/ 
5 H . d ) . 

SIMS: m/z 499 (M'*' + l). 

(b) mi IS (a) x-n ntiit^^ a - 1 t it ^ m 

a - 2 03:20S^iK3(4. 65g, 9, 33mm 

0 1) (D^it / f- \y > (1 00ml) mmK^ ~mit^ 

-y y (1 2 g) ^2igic5J{^TSn^> m^aT-e^r^it 

0ml) xmi^ Lfz'^^ mm^mm^i:L n htift 

f- )V = A : 1-2 : 1) i^^^m^LX^ ^ ^ 
>:|^i!x^;U=4 : l©^tiiliBJ:«9'^llfe?ftt^©te 

r t-:/f-;u 1- (4--?' h^i^'<>>?;l') - 4- 

( 4 - >^ h + * ;l/ ;JC - ;l/ - 6 - - h D ;/ y ^ ;l/ ) - 

1 . 2 , 3 - h U 7 V - - 5 - :^ 'i^* + V/ 1/ - h ( _b 
- 1 :LP) (2. 16 g. 46. 6%)^^>$t> 
fC^^■^^>:t^Kxf■;^=4 : 1 — 2 : l©^i±l^J;«9 

m.n^m¥B^n%<D t e r t-:/^;i' i - (4-^ h 

+ V/ > ) - 5 - ( 4 - ^ h + ;^ ;u ^: - - 6 - 

-hnK>V>r;l/) -1, 2, 3-h'J7V~;l/-4- 
:^ ;l/ ^ + •> U - h ( b - 2 : M P ) ( 0 . 6 8 g , 1 
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4 . 7 % ) ^ n fz o 
b - 1 (LP); 

^H-NMR (CDClg) : 6 1. 57 (9H. 
s). 3.79(3H. s), 4.01(3H. s) 
5.70(2H. 's), 6.86(2H, d), 
7.25(2H.d). 7.67(lH,d). 
8.41(lH,dd). 8.82(lH.d). 
SIMS: m/z 497 (M'^+1). 
b - 2 (MP); 

^H-NMR (CDClg):^ 1.31(9H. 
s), 3.78 (3H. s), 4.01(3H, s) 
5. 85 (2H. s), 6. 85 (2H, d). 

7. 35(2H. d). 7.37(lH.d). 
8.30(lH.dd). 8.67(lH,d). 
SIMS: m/z 497 (M"^+l). 

(c) mi^ih^-C^itltztert-y^JU 1 
- (4-^ h ^ i/ < > Jl^ - 4- (4-> h4-'>7!7;U 
;i?-;P-2--hu<>y-r;U) -1, 2. 3-h'J7 

- - 5 - * ;i/ # ^ •> u - h ( b - 1 ) ( i . 9 6 g . 

3. 9 5mmol)cD:^{i:>f-l/>(20niI)^fg 
{w^ h'J7;U:tni^gS(6. 1ml, 79. 2mmo 
1) ^Jdx.. 7K?^T-tr3 05>r^^ $t>Jw5-10X:T3 
O^r^jlifLfco SiS/fe^l^ggif^^U (1 0 Om 1) t 

?^7K (8 0ml) tx'f^mbf^o "HW^m^yk-^mni^Lt: 
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0ml) a l±J L 

ffi S i t > i 5^ 

4 - (4-> h + v/ 

- 1 . 2 . 3 - h U 

: L P ) ( 1 . 5 1 

c - 1 • (LP) ; 

^H-NMR (C 

s ) , 3 . 9 6 ( 

6 . 9 2 ( 2 H 

7 . 8 9 ( 1 H . 

8 . 6 1 ( 1 H . 
SIMS: m / z 

36mmo 1) 
(40ml) t (D m 
(1 8 0 m g ) ^ Jn 

*i L 0 X ^ ;U i 
1 (20ml) ^ Jn 







tK ^ f& ( 
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^ ffl ^ T 
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'f V n 



;i > Iff ai ^ ^ Si 
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15 0ml) T- fft 
^ i f- ;U (4 0 

0 m m ^ mm I 

9 

- Y a K > V ^ JU:) 
)l >Wi ( c - 1 ' 

3 . 7 4 ( 3 H . 

. 7 1 ( 2 H , s ) 

3 ( 2 H . d ) . 

( 1 H . d d ) , 

1 ) . 

. 4 8 g , 3 . 

1 ) t^mJ^^Jl 

% y< 7 'J ^ I. 

X M a -e 7 Nf it 

m ^ mm ^ MEM 

t° ;l/ i - f ;U = 1 : 
L T . M g ^ 
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y ^' ;b ) - 1 - i 4 - / h + < > ;U ) - 1 . 2 . 3 

- h ^) 7 V - Jl - 5 - iJ > m ( c - 1 : L P ) ( 1 . 
307g. 94. 8 ^mtz o 

c - 1 (LP) : 

^H-NMR (CDCI3) : 6 3. 78 (3H. 
s), 3.94(3H, s), 6.05(2H, s) 
6. 86 (2H, d), 7. 31 (IH, dd), 
7.42(1H. d), 7.45(2H.d). 
8 . 7 0 ( 1 H . d ) . 

SIMS: m / z 411(M"*"+1). 

I^^i^x BUlH (b) T^ib^Xfct e r t - :/ 9 Jl 1 
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iT#f3L/;:o W«JM^;ic^ fiSlQ^i^7lcm:^ h 'J -i^A^K 
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7 . 8 0 ( 1 H . d ) , 

8 . 3 3 ( 1 H , d ) , 

FDMS: m/z 392 

(e) 3-(4-yh + 
i/ ij )i z. j\, - 4 ( 5 FI ) . 
2, 3-h'J7Vn [5. 4 
> ( d - 1 ) (9 0 m g . 
V - ;l/ ( 0 . 2 m 1 ) i h U 
i^jD^s 6 0*CT'l. 51^ 

;l/-4 (5H). 1 0 - ^ 
hU77o[4x5-c] C 

mg. 100%) ^'^fio 
■^H-NMR (DMSO- 
H.s). 7.79(1H 
H, d). 8. 3. 9(1H 
H , b r s ) . 
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mmm 2 5 

7-tKn + i/-4 (5H) 
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c ] C 1 ] K y V T 



-a b' > 

t:;l'7i>(4. 3ml, 30. 6mmol)OTh 
5tKo75>(50ml)^^g(l^ 1. 5N:?'f-;l'U 
^"^^^(19. 3inl. 29. Ommol)^Jn^> 
l^f^ti^L/;:o ^fev^T^ Z <D KJBmiz ^ zf n \£ t - Jl^ 
Kxf-;P(2. 4ml. 23. 7mmol) t 4 - :^ 
h + '>;< h + i/-2--hoK>X7;l/xtK (3. 6 
g, 17. Oinmol)Orh7tKD77>(35 
ml) ?t^<i:^)l@{cjD;iN - 7 8'CT'$t>Jc2i^F^it^ 
tyio COSJ5?8cJc^ S^iS (5. 0ml, 87. 5m 
mo 1) ©xhvtKo^^:/ (20ml) 
X ^ Ua A. tz ^ ^ J\^X' m L ti o ^^M^f&ig 

mt fi'^. mm^ ^ I X ^ miko j^f- 4-t 

Kn + ->-4 - (4-^ h + S/;' h + '>-2--hn7 
^ _2-7'^yx-h (5. 53g) ^^iyro 

^bnytx^;U 4-tKn^v/-4-(4-yh + 
i/^ h + v^-2--ha7i-;l/) - 2- :/f^yx~h 

(6 0ml) IcgPLx cn{^4-y h + i^ 
<>x;b7i?K(8. 3g, 50. 9mmol)^Jn 

1 0 ovx-mua^mnLtzo Ksc:^i&^m^txi% 
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(IH. d). 7. 34(l/2H,dd). 7. 
50 (1/2H. d). 7. 70 (1/2H. d). 

7. 81 (1/2H. d). 
EIMS: m/z 472 (M"^). 

( b ) mts, ( a ) X' % n fz it ^ a - 1 t it ^ m 

a - 2 (Dl:l©g^^(6. 00g, 12. 7mm 

oi) 0:g{i:^f'U'> (12 0ml) m m iz ^ ~ it ^ 
y ^ > (1 8 g) ^in^. Maa-e-^H^L^o RJE^ 

Y ^ y y 4 - (^ + iJ->:i^i5x^;l/=2 : 1-1 : 1) 
»-«t«9^iMLT. '^^•t^>:g^i|x^;^=2 : lO^tH 

-4 - (4-^ h + '>^ h + v^-2--hu'<>v*'1';U) 
- 1 . 2 , 3 - h y T '/ ~ ;l/ - 5 - * ;u 4=- -> U - h 

( b - 1 :LP) (2. 55g. 43%)^?ix$t. 
{C^ + H^->:i^Kx^;l/=l : l©^ailK«k?)1ifeigS 
^n^<D J. ^ )l 1- (4-y h + - 5- 

i A - Y ^ h^i/-2--hoK>v^>f;l/) - i, 

2 . Z - Y ^) T V - )i' - A - iJ )l ^ i/ V - Y ( b - 2 : 
MP) (3. 16g, 53%) ^^/lo 
b - 1 (LP) ; 

^H-NMR (CDClg).:^ 1.35(3H. 
t). 3.51(3H, s). 3.79(3H. s) 
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tio ttm^ Wit / f- > ^ •5•tT7K•??^5fe^^L^'^^ilL 

-7->Xh + '>/h^v/-4(5H), 10-v?:t + V 
-3ii-l. 2. 3-h'J7V*n [5, 4-c] [1] 
> y 7 4f f > ( d - 1 :LP) (1. 02g. 57 

% ) ^ ^l o 

d - 1 (LP); 

^H-NMR (DMSO-dg) : 6 3. 39 (3 
H. s). 3. 72 (3H, s). 5. 29 (2H. 
s), 6.08(2H. s). 6.90(2H, d) 
7.03(lH.dd), 7.15(lH.d), 
7.30(2H, d). 8.22(lH.d). 
11. 42 (IH, s). 

SIMS: m / z 395 (M'*"+l). 

tfc> ±iEiin|^{wLT^ KIS (c) •e?it>n/;:{b^ 
^ ^ 5 - (2-T$y-4-.?f h + i/^ 
>'!') -1- (4-^ h + i/^>v?;l/) -1, 2, 3-h 
'J T V - ;U - 4 - * ;l/ ;K > M ( c - 2 ) ( 1 , 9 5 g , 

a 

4. 72mmol)*^t>^ l-(4->h^'>K>i> 
>'!') - 7- ^h4^v/^h^>'-4 (5H), lO-i^;*- 
+ V-1H-1, 2. S-hUryo [4. 5-c] 
[13 > y 7 -fe' b' > ( d - 2 : M P ) ( 1 . 2 5 g . 

— 17 9 - 
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6 7%) ^ # ^ 



d - 2 (MP) 



■^H-NMR (DMS0-dg) :5 3. 39(3 
H. s). 3.71(3H. s), 5.29(2H. 



s ) . 



5 . 7 6 ( 2 H , s ) , 



6. 99 (IH. dd). 



7 . 2 7 ( 2 H . d ) . 
11. 28 (IH. s). 



8 



6 . 9 0 ( 2 H . d ) 
7 . 14 ( 1 H , d ) , 
14 ( 1 H , d ) . 



SIMS: m/z 395 (M''"+l). 

(e) 3 - (4-;^ h + i/<>i?;l/) - 7- ^ h ^ 
v/^h4i/-4(5H). 10-':^;i-+7-3H-l, 

2. 3 - h 0 T a 15, 4.-c] [1] K > ^/ 7 -if t' 



y ( d - 1 ) ( 9 0 1 m g , 



2. 28mmol)cD 



it ^ U > (2 5ml) m m ^ h ^} y ^ u m M (1 



8ml) Sn ;i N 



^ & t itm ^ mm I . 

7-t Kn+i/-l - i 4 - ;i b ^ ^ > 
;U)-4(5H), 10-i^;t + 7- lH-l. 2. 3 
-h'J7'/o [4, 5-c] [1] K > V 7 -if i£ > (e) 



( 7 3 7 m g . 



9 2%) 



■^H-NMR (DMSO-dg) : 6 3. 71 (3 
H, s), 6.01(2H. s). 6.74(1H. 



d d ) , 



6 . 8 7 ( 1 H . d ) . 



6 . 8 9 ( 2 H , 



d). 7.26(2H, d). 8.09(1H. d) 
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10. 91 (IH, s). 



11. 2 3 ( 1 H., s ) 



1- (4-> h ^ iy < > Jl) - 7- ^ h + v/y h + i/ 
-4 (5H) . 10-i^;r4^V-lH_-l, 2. 3-h 
U 7 V a C 4 . 5 - c ] [ 1 ] K > V 7 -if t' y ( d - 2 ) 
(1. llg. 2. Slmmol)®:^^!:^^-!/^ 
(3 0ml)^?gjc, V^)yJl^tuffm(2. 1ml) 



tm— <Dit^^C±) (847ing. 86%)$-|i^c 



-^H-NMR (DMSO-d 
H. s), 6. 01 (2H, s) 



6) 



'6 3.70(3 
6 . 7 4 ( 1 H , 



d d ) . 



■6.86(lH.d), 6.89(2H, 



d ) . 



2 6 ( 2 H , d ) . 



8 . 0 9 ( 1 H . d ) 



1 0 



91(1H. s). 11.23(1H, s) 



EIMS: m/.z 350 (M"*"). 



(f) 7-tKu + v/-l-(4-^h^v/'< 
>'i')-4(5H). 10-":^;i- + V- lH-l, 2 , 3 
- h U 7 y n [ 4 , 5 - c ] [ 1 ] < > V 7 4? t° > ( ) 
(lOOmg, 0. 285mmol)lz^7.=.V-;l. 



(0. 3ml)<i:hU7;U;*-ni^i?(3, 0ml) i^g- 



18 1 
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T'^^Lfc^^j^LTx efet&*©MfB<k^^: 7-t 
Kd + ->-4(5H), 10-^?:t^V-lH-l. 2. 

3 - h U 7 V* o [ 4 . 5 - c ] [ 1 ] < > . 7 -\f t' > 
(51mg, 78%) =^^fto 

^H-NMR (DMSO-dg) : $ 6. 77 (1 
H, dd). 6.91(1H. d), 8.20(1 
H, d). 10.85(lH.s). 11.26 
( 1 H . s ) . 

SIMS: m/z 231 (M"*'+l). 

^mm 2 6 

7-> V ^ -> - 4 (5H) , 10-y:t^V-lH-l, 
2 . 3 - h U 7 -/ o [ 4 . 5 - c ] [ 1 ] ^ > 7 -fe' h' 

(a) IISfe^?lj2 50 (e) X' tl tz 7 - t Ko^ 
•>-l - (4-yh + ->'<>v?;U) - 4 (5H). 10 
-'J:t^V-lH-l. 2, 3-hU7Vn [4, 5- 
c] [l]'<>y7Hfh*>(30mg. 0. 086m 
mo 1) ^ ^ 7 h > (1ml) ^ ife^fcC^N, N - / 
^ ;U !^ ;U A 7 ^ K ( 0 . 8ml) <Dm^mmizmi}^lfZo 
c:0^J^E{c^^M:^'>''^7A(14mg, 0. 101m 
mol) 3 it i- JU i 0 . 008ml, 0. 1 

2 9mmo 1) t ^ M A. ^ ^UKXA^mmWlf^o K 



18 2 
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L T > 7 



- / h + iz-l - (4-;^ h + v/^>i;;l/) - 4 (5H) 
. 10-i^*+y-lH-l, 2. 3-h>J7 7D [4, 



-c] [1] K > V 7 -\z t' > (2 0ing. 



6 5%) 



1 



H-NMR (DMSO-dg) .6 3. 71 (3 
H. s), 3. 85 (3H. s), 6. 01 (2H. 



s), 6.90(2H,d). 6.93(1H. d 



d), 7. 08(1.H. d). 
8 . 16 ( 1 H . d ) , 



7 . 2 7 ( 2 H . d ) 
11.. 26 (IH, s). 



SIMS: m/z 365 (M"''+l). 

(b) 7-yh^i/-l-(4-./h + '>^>i^;l.) 

-4 (5H), 10-i^;i-+V-lH-l, 2. 3-h 

U 7 V* o [ 4 . 5 - c ] [ 1 ] O ^/ 7 -if t' > ( a ) 



(9 5 m g . 



0. 2 6 1mmol){c^7 — V-;l/ 



(0. OSml) th^)y)lytnW^m (2. 0ml) i 
^JD;i. 6 0t;-e3^F^ii^L^o 



^ M E S 



7k T z 



-^h^v/-4(5H). 10-i^;f+y-lH-l. 
2, 3-h U 7 70 [4. 5-c] [1] K > ^/ r -t^ t' 



> C54mg, 85%) ^ nfZo 
1 



H-NMR 



(DMSO-dg).: 5 



3.86 (3 
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-4 (5H). 2, 3-h 

UT^D [4, 5-c] [1] < > V 7 t° > (261 
mg, 8 1 %:> ^ ^ tz o 

^. H-NMR (DMSO-dg) : o 1. 36 (3 
H. t). 3.71(3H. s). 4.12(2H. 
q), 6.01(2H,s), 6.90(2H. d) 
6.91(1H. dd). 7.05(1H. d), 

7. 27 (2H. d). 8. 15 (IH.d), 
11. 24 (IH, s). 
EIMS: m/z 378 (M"*"). 

(b) 7-J^h4^->-l-(4-^ h ^.'y < > P Jl^) 

* 

-4(5H), 10-v?;t + V- lH-l, 2, 3-h 
U 7 y D [ 4 , 5 - c ] [ 1 ] < > V 7 -If t° > ( a_ ) 
(225mg, 0. 595mmol)^^7— 
(0. 5ml) tVVyJl^unm (6. 0ml) 

^Slfe«05fe©^ia{b^i^: 7-ih^v/-4 (5H) . 
10->^;t+V-lii-l. 2, 3-hU7yo [4. 
5-c] [l]<>V*7-fe*t*'>(159mg, 100 

^H-NMR (DMSO-dg) : 6 1. 37 (3 
H. t), 4. 13 (2H. q), 6. 93 (IH. 

— 1 8 5 - 
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(a_) (268mg, . 0. 683ramol)^^7-=. 
V - (0. 5ml) <i:h«J7;l';rng^K (7. 0ml) 
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7-'>^o^4^'>;U^h4^'>-4(5H), 1 0 - t 

^y-lH-1, 2, 3-hU7yn [4. 5-c] 
[ 1 ] < > V 7 -a h' > 

(a) 2 5 (D (e) -e^btlfc7-h Kd + 

(4--?' h-^>''<>v?;U) - 4 (. 5 H) , 10 
-i?^ + V- lH-l. 2. 3-h>J7 7n [4. 5- 

c] [l]^>y7-lrt°>(300mg, 0. 856 

mmo 1) ^ ^ N, N - ^ i- Jl jU J* T i K (3 0m 
1) ^w^*^L.^K:^U'i7A (237mg. 1. 71 
4mmo 1) v'^o^+i/;l/>f-;l/:/D$ K (2. 
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40ml, ,17. 2mm 
. 1 0 - v> :i- + V - 1 H_ - 

5-c] L 1 2 < y V 7 -^^ 

^H-NMR (DMSO- 
3 2 ( 5 H . m ) . 1 . 

3. 70(3H. s), 
6 . 0 1 ( 2 H . s ) , 
8 8 ( 2 H , d ) . 6 . 
6 ( 2 H . d ) . 8 . 1 
0 ( 1 H . b r s ) . 
SIMS: m/z 44 
(b) 7-'>^o^ + 
h ^ i/ < > Jl^) - 4 (5 
- 1 . 2 . 3 - h U 7 n 
T-lfh°>(a) (292m 
N 7 - 7 -. ( 0 . 5 m 

^ + h + '>-4 (5 

-1. 2. 3-hU7yo 
7 4?e> (1 8 6mg. 



PCT/JP94/02282 

0 1) i^jn^^ nmm 2 6 

h^'>^:<v^;l/) - 4 (5H) 
1, 2. 3-h'J7yn [4. 
f>(292mg, 76%) 

dg):5 0.97-1. 
60~1. 83 (6H, m), 

3 . 8 5 ( 2 H , d ) , 
6. 79 (IH. d), 6. 
93(1H. s). 7.2 
0(lH,d). 11.2 

7 ( M + + 1 ) . 

i/ ;f h + - a 4 - / 

H), 10-i?:t^y-lH 

[4. 5-c] [!]'<>'/ 

g> 0. 654mmol) 

1 ) i h 'J 7 ;l/ :t o ( 6 . 

m 2 6 t m m (D ^ ^ ^ ^ 

H). 10-P:t^y-1H 
[ 4 . 5 - c ] [ 1 ] < > V 

8 7 % ) <£r y;: o 
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g) :5 3. 71 (3H. 
). 6.01(2H. s) 
7.. 01 (IH, dd). 
7 . 2 7 ( 2 H , d ) , 
m ) . 8 . 1 6 ( 1 H . 
s ) . 
CM"*"). 

V/-1- (4-^ h + i/^ 
-S^;t-^V-1H-1, 2, 

1 [ 1 ] > V 7 .-fe* t' > 
366mmo 1) ic^ 7 — 
7;l';i-oS^^(4. 0ml) 

. © ^ IH lb ^ : 

H.) . 1 0 - ^ y - 1 

[4. 5-c] [1]^> 

2 % ) ^ # ^ o 

d g ) : 5 5.21(2 

. d d ) , 7 . 18(1 

55 (5H,.m), 8. 

2 9 ( 1 H . s ) . 
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h + '> K > V? ;U ) - 7 - ^ h ^ )/ ij Jl - fi' / h + >/ - 
4.(5H). 10-v?;i-4^7-lH-l, 2. 3-hU 
7Vo [4. 5-c] [1] < y ^/ T e > (215m 



0. 50 9mmol){c^ lN7Ki^{b:^^'J'i7A 



m L X ^ 7 - ij ^ i/ / - (4--?' h + i/ 

'<>i^;l/)-4 (5H). 10-v^;i- + 7- lH-l. 

* 

2, 3-h'J7yn [4, 5-c] [1] ^>V7-tff 



> ( 1 9 2 m g . 



9 2%) ^ ?| 



^H-NMR (DMSO-dg) 



H . s ) , 
s ) . 



4 . 7 9 ( 2 H , s ) , 



d ) , 



6 . 9 0 ( 2 H . d ) . 

7 . 0 5 ( 1 H . d ) , 



8 . 15 ( 1 H . d ) . 



6 3.71(3 

6 . 0 1 ( 2 H , 

6 . 9 1 ( 1 H , d 

r . 2 7 ( 2 H , d ) 
11. 26 (IH, s), 



13. 30 (IH, brs). 
SIMS: m / z 409.(M'''+1). 



( b ) 



(a) -eli^>*iy::7-^;l/>t*+'>y V ^ i/ - 



1- (4-y h ^ -> ^ > 'J Ji:> - 4 (5H) , 10-i^ 
^+V-1H-1, 2, 3-h'J7 7n [4. 5-c] 



[1] <>y7-tfh'> (182mg, 



0 . 4 4 6 mm 



ol)^^7-V-;l'(0. 5ml)th^)yJl^aff 
(5. 0ml)i^^l^Txmfe{^J2 6<!:l^;^©llS^ 
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^ ife ^ 3 4 

7-7-feh-;U;j-^v/-4 (5H). 10-i^;r^V- 
lH-1, 2. 3-h'J7yo[4, 5-c] 
> V 7 -tf b° > 

(a) llltS0y25© (e) •elft>tL^7-tKo + 
->-! - (4- / h + i/K^i^^b) - 4 (Sfi) . 10 
-v?;t+V-lH-l, 2. 3-hU7ya [4. 5- 
c] [l3K>>/7-ife>(200mg. 0. 571 
mmo 1) 7'feh> (5ml) ^ fcJ:C;N. N-S^ 

;'f-;l/*;UA7^ K (5ml) ©g^^^i{C^;6^L^ ^ 
S;<;';'^7A (118mg, 0. 854mmol) h if 
o^7-l?h> (0. 08ml, Q, 952mmol) 
<t^jD;i.. ^ifil«a|2 6<!:fo|^{c^!!iS^t'5Ci{wJ:?)^ 
7-7-feh-;l';i'^v/-l- (4-^h + i/<>v;;U) 
-4 (5H) , 10-v?;i- + v- lH-l. 2. 3-h 
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EIMS. : m / z 361 (M^-Ng). 

(b) (a) T'^fbtlfcT-i/Tyy h + v/-l- 

V-lH-1. 2. 3-h'J7yD [4. 5-c] [1] 
<>rv*7-fe'b°>(172mg, 0. 424mmol) 
l::^ 7-V-;l^ (0. 4ml) th')yjltuf^m (4. 
0ml) 60" CTlS^F^^^Lfco Sc?^ 

-4 (5H). 10-v?;i-+V-lH-l. 2. 3 - h 
UT^/n [4, 5-c] [1] < > V T ■\f t' y (105 
mg. 92%) ^^/To 

^H-NMR (DMSO-dg) : d 5. 27 (2 
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^H-NMR (CDCI3 
t). 3. 48(3H, s 
4. 43 (2H. q). 

5 . 7 2 ( 2 H . s ) , 
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6 . 9 1 ( 1 H , d ) . 7 . 2 4 ( 1 H , d d ) . 
7.40 ( 2 H , d ) , 8 . 08 ( 1 H , d ) . 
EIMS: m / z 470 (M"*"). 

(c) B(iiB(b)-e?§t>n:txf-;l' l-(4-y 
Y ^ i/ 'J - 4- (5-;/ h^i/;' h*'>-2- 

Y u K y V 4 }V) -1, 2. S-hUTV-^P-S- 
* ;l/ sK + 1/ - h ( b - 1 ) (1. 13g, 2. 40 
mmo l) Oxh7tKD77> (25ml) ^^&{cl 
N;lci^^h:^hU•^7A7K^«^ (4. 8ml) ^Jax.x 
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> ^' ^i' ) - 1 . 2 . Z - V ^) T V - )V - ^ - ij jv ^: y 

m ( c - 1 ' :LP) (1. 06g)^^ifeo^V^•CC 
tl^x>y-;b:g^^xf-;l/=l : 1 (10 0ml) \z 
L ^ 1 O^^-^^S^-^A^^ (1 0 Omg)^Jn;ix 

c:iCJ:Dxmfei^^tt«j5|c04 - (2-75 y-5- 
h + v/^ h4^'>^>V^;l') -1- (4-^ h^-^^^ 

> ;l/ ) - 1 . 2 3 - h U 7 '/ - ;u - 5 - :j57 > K 
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:f' h + '>y h^-i/K^y-f;!/) -1- (4-^ h4-v/K 

> ^l' ) - 1 . 2 . 3 - h U 7 y - ;U - 5 - ;l/ > ^ 
( c ~ 1 ) (647mg, 1. 57mmol)0ig-f|: 

(ISml) *?^TT-h'J:^f-;l'7$ 
>(0. 39ml, 1. 65mmol)^ 2-^o.n 

(519flig, 1. 73mmol)^-?-LT3, 4- 
t K D - 2 H - f U K C 1 . 2 - a ] f 'J 5 > - 2 
-*>(279mg, 1. 88mmol)<£-jll|{cjD^^ 
li^F^it^L. $t»{c^S-ei 7NfF^g^L^o #ftiiL 

8-^h + i/p«h4^'>-4 (5H), 10-i?;i-4^v- 

3H-1. 2. 3-h'J7*/n [5, 4-c] [1] ^ 

> 1/ 7 4f b" > ( d - 1 :LP) (394. 6mg. 6 
4 % ) ^ ^| o 

d - 1 (LP); 

^H-NMR (DMSO-dg) :5 3. 39 (3 
H. s). 3. 7 2(3H. s). 5. 26 (2H. 
s). 6.08(2H. s). 6.90(2H. d) 
7.30(2H. d), 7.42(lH,dd). 
7.5 0(1H. d). 7.80(1H. d). 
11..45(lH.s). 

SIMS: m/z 395 (M'^+l). 

- 2 11 — 
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t . ± IB i m filic L T ^ 15 IE ( c ) X'.n tl ti it ^ . 
5_ (2-T$y-5-> h + ->y h + i/K>V-f 

-1- (4-;'h + '> -1» 2. 3-h 

ij y _ ;U _ 4 - ;p ;jf > ^ ( c - 2 ) ( 8 5 0 m g , 

2. 0 6mmo 1) d^t>. mfe^H^B^^t&^Ol - (4 

h + -8--^ h + i^;* h + >'-4 (5 

H) . 10-i?:t^V-lH-l. 2. S-hUTyn 
C 4 . 5 - c ] [ 1 ] ^ > y 7 -fe* t° > ( d - 2 : M P ) 
(577. 3mg, 7 1%)^#/io 

d - 2 (MP); 

^H-NMR (DMSO-dg) : 6 3. 39 (3 
H. s). 3. 72 (3H, s), 5. 2 4 (2H, 
s). 5. 99 (2H,s), 6. 91 (2H. d) 
7.29(2H, d). 7.44(1H. dd). 
7.51(lH,d). 7.75(1H. d). 
11. 30 (IH, s). 
SIMS: m/z 395 (M''"+l) 

(e) 3 - (4-y h ^ O 'J Ji:) - 8 - ^ h ^ 
v/^h + >'-4(5H), 10-v?;J- + V- 3H-l, 
2 . 3 - h U 7 V* a [ 5 , 4 - c ] [ 1 ] K y V 7 -H t' 
> ( d - 1 ) (200mg. 0. 51mmol){Cx 
7^V-;U(1. 5ml)ihU7;l';i-DS^K(15m 

I) t ^m^. 6 ovrzmrsmwitio ^ o'^mm^ 
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8-th'o + '>-4 (5H). 10-i^;*- + V- lH- 
1, 2. 3-hUT7o [4. 5-c] [1] K> V T 

(f) fil2(d)T'li^>n fzit ^©1- (4-y h 
^ iy K y JU) - 8- y h4^->^ h + i/-4 (5H) . 
10-v?;t+y-lH-l. 2. 3-h'J7l/a [4. 
5-c] [l]^>y74ff>( d - 2 ) ( 4 3 m g . 

0. llmmol) *x i?^'Doy^> (2ml) {C 
^«?Lx hU7;U;tDi^K (40;^ 1, 0. 55mm 

o 1) ^inx.^ mux- 2 smmmwLtzo o^mm^ 

llfet&5^08-tKD + ;>.-l- (4-y h + -X>i^ 

^U)-4(5H). 10-S?;i- + V-1H-1. 2. 3 
- h U T V D [ 4 . 5 - c ] CI] < > ^/ T -if \i > (3 
8. 7mg, 99%)*^iy^o 
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(0. 2 ml) ihU7;U;i-nS^iJ (2ml) t ilM A. ^ 
6 O'CT'ffi&fi^MKlSLTx BiilB (e) % ti it ^ ^ t m 
-©.Hfet&^O^ia^b^i^: 8-tKa^'>-4 (5 
H). 10-':^:t + y- lH-l, 2, 3-h'JTyo 

[4, 5-c] Cl]K>y7-fe?f>(15. 8mg, 

1 0 0 % ) ^ ^ o 

H % M 4 0 

8-xh^'>-4 (5H) > 10-v^;t^y-lH-l. 

2 . 3 - h U T y n [ 4 . 5 - c ] [ 1 ] < ^ '/ 7 -tf fcT 
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(113. 7mg. 53%)^ '^fz o 
^H-NMR (DMSO-dg) : 6 1. 34 (3 
H, t). 3.7 1(3H, s). 4.06(2H, 
q), 6. 01 (2H. s), 6. 89 (2H, d) 
7. 26 (2H, d). 7, 28 (IH. dd), 
7. 38 (IH. d), 7, 53 (IH. d). 
SIMS: m/z 379 (M'^+l). 

(b) 8-ih + v/-l - C 4 - / h + v/'<>i?;U) 
-4 (5H) . 10-i^:i- + V- lH-l. 2. 3-h 
UTV'u [4, 5-c] [1] < > V T -a t' > (131. 

« * 

5mg, 0, 35mmol)iC^7 — V-;U(0. 4 
ml) thVyJl:iruW^Wt<4ml) t =^ ta A. ^ Q 0 V 

^:8-xh + i/-4(5H), 10-i^;l- + V- lH 
-1, 2, 3-hU7ya [4. 5-c] [1] 
7-lff> (62. 3mg. 69%) ^^ifco 
^H-NMR (DMSO-dg) : 6 1. 36 (3 
H. t). 4.11(2H. q), 7.38(1H. 
dd), 7. 53 (IH. d). 7.7 0(1H. 
d). 11. 37 (IH. brs). 
SIMS: m/z 259 (M'''+1). 

- 2 1 5 - 
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mm A 1-4 2oit^^^^^tfzo 



4 (5H) . 10->?;f4^V-lH-l. 
2, 3-hU7yD [4. 5-c] [1] K > ^/ T \£ 

. (a) mmm Z 9 <D Cf) l^mi^tLtiB-t Kn + 

> - 4 ( 5 H ) , 1 0 - :t + V - 1 - ( 4 - h 4^ V/ 

^ > ) - 1 H - 1 , 2 . 3 - h U 7 '/ o [ 4 , 5 - 

c] [l]<>y7-ifh''>(20 0 nig. 0. 58m 

mo 1) ir^ ^ B it^Li- )], \zj^7iX 3^ it ^ i- )V ^ m 
l^fcBl^ttllife^J4 0i|i|^lcLT. Ilfe^^i^t^5^© 
1- i A - ^ V ^ ^ y 'J - 8 - / h + i/-4 (5 

il), 10-i^:i-+V-lIi-l, 2, 3-hU7V'n 
C4. 5-c] [l]^>V'7Hff>(9 7. mg. 4 
6 % ) ^ # o 

^H-NMR (DMSO-dg) : 6 3. 72 (3 
H. s). 3. 83 (3H, s), 6. 00 (2H, 
s), 6.91(2H. d). 7.29(2H. d) 
7.40(1H. dd). 7.51(1H. d). 
7.59(lH.d), 11.30(1H. s). 
EIMS: m/z 364(M"^). 

(b) iIIS(a)-e#fcl-(4-./h + £/K>i? 

■ 

-'l')-8-yh + ->-4(5H), 10-v?;i-+V-l 
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v^;f^V-lH-l. 2. 3-hU7'/a [4. 5-c] 

[13 < > 7 7 -tf e > 

(a) m.M0^] 3 9 (D (f) T?it>ti^8-tKD + i/ 
-1- (4-^ h + '><>':?;U) - 4 (5H) , 10- 
i^t^V-lH-l, 2. 3-hU7 7D [4. 5-c] 

CI] ^>77Hff> (200mg, 0. 58mmo 
1) «rx N, N-i?;<f-;l/jJ?;l/A7^ K (3ml) t 7 
•feh> (3ml) <^:0^i^^^i^c^®L^^K?57U':7A 

(136mg, 0. 98mmol) i^o^f^Kyf- 
(84a1. 0. 88mm 0 1) t ^ ta A. ^ MUX' 
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m 1 ^jnx.yr^N ^ . 
K > ;u ) - 8 - -J* 

H ) . 1 0 - + 

[ 4 . 5 - c 3 [13 

7 5%) ^ m o 
: d 3.70(3 

4 . 8 9 ( 2 H , 
6 . 9 0 ( 2 H , d ) 
4 4 ( 1 H . d d ) , 
6 ( 1 H . d ) , 

+ 1 ) . 

'J Jl) - 8 - ^ h + 

, 1 0 - V? 3j- + y - 

. 5 - c 3 '[ 1 3 

0. 6mmol)(Cx 

Jl t a mm (6m 1 ) 

Jl t> ^ Jl / h + 
H - 1 , 2 , 3 - h 

y 7 -tf e > ( b ) 
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^H-NMR (D.MSO-dg) : 6 3. 75 (3 
H. s), 4.91(2H. s). 7.43(1H, 



d d ) , 



7 . 5 4 ( 1 H , d ) , 



7 . 6 8 ( 1 H . 



d). 11.40(1H, brs). 
FDMS : m / z 302 (M"*"). 



mm 4 3 

7. 8-i?y V ^ jy - 4 (5H) . 1 0-i?;j- + V- l 



H-1, 2. 3-hU7VD [4. 5-c] [ 1 ] K : 



'/ 7 4f t° > 



( a ) 7 :f > ^ H ^ T ^ - 7 8 T' ^ P >( V -f u 
f;l/T$>(6. 0 ml, 42. 8mmol)©xh 
.7tKo77>(75ml)^igt{c^ 1. 5N^^;l.y 



-i? A ( 2 6 . 8ml. 



40. 2mmol)<£>jD^N 



1 1^ 



^ L ^ o ^ t-^ X C © R ?gt Jw :^ o f :t - ;l/ K 



>'U ( 3 . 4ml. 



33. 5mmol) t ^ 4. 5 



-i^^h4^i/-2--hnK>X7;l/T'tK(5. 0 



23. 7mmol)®f'h7tKn77>(50ml) 
^?gi<i:<&jli(wjD^> - 7 8t;-e$t>{Cl. SI^F^it^L 
fcoSjej^{Cg^^(7. 0ml. 122mmol)© 
f-hvbKD77> (20ml) ^^g, i^l^-CTK^JD^ 



j\y m m I o # 



^ ^ X tK N 
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;u = 2 : 1 ) K ^ ^ mm I 

1- (4--/ h ^ i/ <> 
h4^i/-2--hn^>V 
1/ - ^l' - 5 - + U 

75g, 60%) 
;P l-(4-yh + '>^ 
h + v/-2--hn'<> 

7 '/ - ;u - 4 - :^ + 
12g. 24%)^^|yi 
b - 1 (LP) : 
^H-NMR (CDCi 

t ) . 3 . 7 8 ( 3 H , 

4 . 0 2 ( 3 H . s ) 

5 . 7 2 ( 2 H . s ) , 

6 . 9 9 ( 1 H , s ) , 

6 9 ( 1 H , s ) . 
SIMS: m/z 47 
b - 2 (MP); 
^H-NMR (CDCI 

t ) . 3 . 7 9 ( 3 H . 

4 . 0 0 ( 3 H , s ) 

5 . 7 9 ( 2 H . s ) . 

6 . 8 8 ( 2 H , d ) . 

5 2 ( 1 H . s ) . 
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EIMS: m/2 4 7. OCM"*"). 

( c ) 1512 (b) T•^i^>nyixf•;^ 1- (4-y 

V ^ i/ < > P JU) - 4- (4. 5-v?y h + >'-2-- 

h a K > ^/ Jl) - 1 . 2 . 3 - h U T y - ;b - 5 - * 

** 4- V/ 1/ - h ( b - 1 ) (3. 04g, 6. 46m 
mol) Orb7tKu7v> C40ml)^?&{CH 1 

, N tKM h 'J A 7k ^ (1 3ml) ^ Jfl ^ ^ MUX' 

m m m mm ^ iy ^ A -c ^ m L tz ^ mm^ 

Jl^ - 4- (4, Y^i/-2-^ha<>V-( 
^l' ) - 1 . 2 . 3 - h y 7 '/ - ;l/ - 5 - * ;P ^j? > K . ( ^ 

- 1 • :LP) (2. 55g, 89%)^Jfyro^5^V^ 
■p^lt>n/;:l - (4-^ h^v/^>v;;l/) - 4- (4. 

h^'>-2--hD'<>V-f;l/) -1. 2, 3 

- h U 7 y - ;U - 5 - * ;P t* > K ( c - 1 ' : L P ) 
(1. 07g, 2. 42mmol)*xX^y-;U 
(50ml) a:xi^Kxf-;l.(5 0ml) ^©S^^ii 

{j: ^ L X 1 0 % 7 S> 5l ( 1 2 9 m g ) ^ Jp ^ > 

6jiLx Ji^ft^iSBEgMtTx 4 - (2-7^y-4, 

- 2 2 3 - 
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5 - ^ h ^ < > V ^ Jl 
'J Jl) -1,2, 3 - h y 
( c - 1 : L P ) ( 1 . 0 
c - 1 • (LP) ; 
^H-NMR (CDCl 
s ) , 3 . 9 9 ( 3 H , 
6 . 0 2 ( 2 H . s ) 
6 . 9 4 ( 1 H , s ) . 

7 . 7 6 ( 1 H . s ) , 

SIMS: m/z 44 
c - 1 (LP) ; 
^H-NMR (CDC.l 
s ) . 3 . 8 8 ( 3 H , 
6 . 0 6 ( 2 H , s ) 

■ 

6 . 8 6 ( 2 H , d ) . 

8 . 5 8 ( 1 H . s ) . 
SIMS: m/z 41 

i^sijc. mm (b) -em 

h ^ iy < > )l) - 5- ( 

h u K > V Jl) - 1 , 2 

;l/ + V/ 1/ - h ( b - 2 ) 

mo 1) T-hvt Kn 

T ^ 1 N K :^ h U "i? A 

- 2 



PCT/JK>4/02282 
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( 4 - y h ^ < y 'J Jl^) - 5 - ( 4 , 5 - h + 

- 2 - ^ h u <>. V ^ Jl) -1. 2. 3-h'J7 7-;P 

- 4 - Jl^ t> >m ( c - 2 • :MP) (2..32g, 

7 9 % ) ^ ^i /s o 
c - 2 • (MP); 

^H-NMR (CDCI3) : 6 3. 80 (3H, 
s), 3.94(3H. s). 4.00(3H, s) 



5 . 7 9 ( 2 H , s ) , 
6 . 9 1 ( 2 H , d ) , 
7 . 5 4 ( 1 H . s ) . 



6 . 8 9 ( 1 H , s ) 
7 . 4 7 ( 2 H . d ) . 



SIMS: m/z 443 (M''"+l). 



( d ) 



7;U=f>^ffl^Tx 4 - (2-7^y-4, 



v'l' ) - 1 . 2 , 3 - h ^} T V - Jl - 5 - ij JU > m 



( c - 1 ) ( 1 . 0 5 g . 



2. 55mmol)CD;|g'fb 



yf-U^ (3 0ml) 7K?^T-eh'J:/^;l/75 



> ( 0 . 6 4ml, 



2. 69mmol)^ 2-7;U;i- 



D - 1 - ^ f- k' y - A p - h ;u i > X ;i/ * ^ - 

h (793mg, 2. 80mmol)^>LT3, 4 
- t K o - 2 H - f U K [ 1 . 2 - a 3 f U $ > - 



2-:t> (453mg. 



3. 06mmol)^&JII|tcJn 
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y Jl) - 4 (5H) . 10-'Jt^V-3H-l, 2, 
3-hU7Vn [5, 4-c] [1] < > ^/ 7 \£ > 
( d - 1 :LP) (477mg, 48%) ^^^o 



d - 1 (LP); 

^H-NMR (DMSO-dg) :5 3. 72 (3 
H, s), 3.84(6H, s). 6. 09(2H, 



s). 6. 90 (2H. d). 
7 . 3 0 ( 2 H . d ) , 



7 . 16 ( 1 H , s ) 
7 . 6 7 ( 1 H , s ) . 



11.33(lH,s). 
EIMS: m/z 394(M'^). 

(e) 7.8->'^h + >'-3-(4-;^h + i/< 
> 'J Jl) - 4 (5H) , 10-i?t^V-3H-l, 2 , 
3-hU7l/u[5. 4-c] L 1 1 K > V 7 -b^ t' y 
( d - 1 ) (471mg, 1. 19mmol){c^7 



- V - ;b ( 0 . 5ml) t h ^) y Jl :t u f^m ( 5 . 0 



m 



7- )V ^ ^^X^i^-^TSc1^Lti\ 



<b^^7. %-'Jj^Y^i/-A (5H.). 10-«:?;f + 



2 2 6 
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^-^-111-1. 2, 3-hU7Vn [4. 5-c] [1] 
-^^l/T-lftf^Cj^) (319mg, 98%)^#fco 
COT, 8-v?^h^v/-4 (5H), 1 0 - t ^ V 
-lH-1. 2. 3-hUTyn [4, 5-c] [1] 
O -if \£ > (_e) (23 8.mg. 0. 867nim 



o 1) i^iiiTiimiti-hv^i^Tiimm^m^xmmi. 

/ h ^ i/ - 4 ( 5 . 10-v?:t+y-lH-l, 
2. 3-h'J7yp [4. 5-c] Cl] < > V 7 -a 



( e ' ) ( 2 3 1 m g 



9 0%) * 



> O :^ h ij 1^7 A 

^H-NMR (DMSO-dg) :d 3.85(3 

s). 3. 86 (3H.S). 7. 22 (IH, 

s)' 7. 70 (IH. s). 11. 23(1H; 
s ) . 



SIMS 



m/z 275 (M'^+l) 



FDMS: m/z 274 (M + -Na + 1) 



% 4 4 

7. 8-v^^^;u-4(5H). ^o-^:;t^v-^u 

Vo [4. 5-c] Cl] K y ^/ 

7 -tf b° > 
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2 2 8 



wo 9S/18130 PCT/JP94/02282 

FDMS: m/z 278 (M'*"+l),. 

?lt>tLfcx^;U 4-kKD^i/-4-(4. 5 - 'J 
^f-;i/-2--ho7i-;l/) - (4. 
363g) ^ Y )V y (60ml) \z m M L ^ Z ti \z A 
-^h + v/<>i^;l/Tv^K(7. 48g. 43. 55 
mmo 1) ^M^^ 1 0 O^T-l O^F^Jui^S^Lfco 

i^MJ^^;l'=2 : 1—1 : 1) T-mSiLTx ^HfeT^tit 
Oxf-;l/ 4 - (tKo^-v'- (4. 5-5?yf-;l/-2 
--hn7i-;l/) ^f-WP) -1- C4-y h + i/<> 

) - 1 . 2 , 3 - h U 7 V - ;i/ - 5 - * ;u > 1/ 

• - h ( a - 1 :i£@t4©^fig^ (LP) ) t ^ 
5 - (tKa + '>- (4, 5-v?>f-;P-2--hD7 
x-;U) yf-;l/) -1- (4-y Y ^ i/ K y V )V) - i, 

2, 3-hUTy-;P-4-*>'U5i?+v/L/-h ( a - 2 : 
i^SttO^Jigi^ (MP) ) i©l : ICDS^^ (5. 9 
88g. 93. 1 %) ^ntz o 

a - 1 ( L P ) i a - 2 (MP) Ol : l^i^^gj; 
^H-NMR (CDCl3):5 1.35(3/2 
H. t). 1. 37(3/'2H. t). 1. 95 
(3/2H. s), 2. 23 (3/2H. s). 2. 
34 (3/2H, s). 2. 36 (3/2H..s), 
3. 63 (1/'2H. d), 3. 69 (3/2H, 



- 2 2 9 - 
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s ) . 3 . 7 8 

m ) , 5 . 2 2 

2 H . d ) . 5 

( 1 H . d ) , 

1 ( 1 H . d ) , 
( 1 / 2 H . d ) 
0 9 ( 1 H , d ) 
5 ( 1 / 2 H . s 
7 . 8 8 (1/2 
E I M S : m / 

( b ) 15 12 ( 

a - 2 i © 1 : 1 

m p 1 ) CD :g {fc y 

•7 y U y ( 1 5 g 
(10 0ml) T 

^» ti a ^ * V/ y 

+ ■t^ > : S ^ i 5^ 
+ I*- > : K i 

t 

- ( 4 , 5 - y 

2 , 3 - h U 7 
LP) ( 2 . 67 

•b- > : K X ^ 
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6 . 


0 2 ( 


1 / 2 H 


6 


. 8 3 


( 1 H . 
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4 . 3 9 ( 2 H 

5 . 5 2 ( 1 / 
d ) . 5.81 
, s ) . 6.6 
d ) . 6.86 

2 H . d ) . 7 . 
. d ) . 7.6 
/ 2 H , s ) . 

^ a - 1 i {b ^ ® 
g , 13. 5 m 

) ^ m . -mit 

h^^77^ - ('s 

) i^^^nmix^ 

i/ < y Jl) - 4 

> V Jl) - 1 , 

V/ 1/ - h ( b - 1 : 

^ ^ X $ t> + 



wo 95/18130 PCT/JP94/02282 

5^0i^;l/ 1- h + '><>v? ) - 5 - ( 4 , 

5--':^;<f-;l/-2--hP^>y-1';l/) -1, 2, 3- 
h y 7 y - ;P - 4 - * 4- -> 1/ - h ( b - 2 : M P ) 
C2. 5.0g. 42. 2 ^ ntz o 
b - 1 (LP) ; 

/^H-NMR (CDCI3) .6 1. 3 6 (3H. 
t). 2.38(3H. s), 2.41(3H, s) 
3.78(3H, s). 4.41(2H.q), 
5. 71 (2H. s), 6. 85 (2H. d), 
7.24(2H. d). 7. 34(1H. s). 7. 
9 6 ( 1 H , s ) . 

EIMS: m/z 438 (M"*"). 
b - 2 (MP); 

^H-NMR (CDClg):^ 1.14(3H. 
t). 2.29(3H.s). 2,39(3H, s) 
3.77(3H. s). 4.07(2H.q). 
5. 78 (2H. s), 6. 84 (2H, d), 
6.94(1H. s). 7.35(2H. d). 7. 
7 9 ( 1 H . s ) . 

EIMS.: m/z 438 (M"""). 

(c) BUi2 (b) T?lt>tl^xf-;u i - (4-y 
h ^ < > Jl) - 4 - ( 4 . 5 - y ;U - 2 - - h 
o < > V -( Jl) - 1 , 2 , 3 - h U 7 y - ;i/ - 5 - * ;U 
**+>U-h (b-1) (2. 63g. 6. Otomo 



2 3 1 
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l)Oxh7tKn77> (30ml) ^fgic^ INJlK 
Wtiti-V*)'!p\L7i^mi& (12ml) MS-esNF 

mmw L tio R^m^ 'J 3. ^ )i 3. - 7- }i (3 om i) t 
tk (2 0ml) tt^^^LfzWi^ mmm^^\^fzo *s 

S^jKOI - (4-^ Y ^ < y 'J )V) - 4- (4, 5 
-i^yf-;U-2--hD<>V'r;l/) -1, 2. 3-h 
U 7 y - - 5 - ;U > K ( c - 1 • : L P ) ( 2 . 
40g, 97.5%)^liyio 
c - 1 ' (LP); 

^H-NMR (CDCI3) :5 2. 41 (3H, 
s), 2.46(3H. s). 3.78(3H.s) 
6.01(2H, s), 6.84(2H,d). 

* 

7.32(1H. s), 7.39(2H. d). 
8.06(1H. s). 14.G1(1H, brs). 
SIMS:'m/z 411 (M"''+l). 

T C © ^ «8 ( c - 1 ' ) ( 1 . 1 9 g , 2 . 
9mmo 1) x^/-;l/ (5 0ml) 

(5 0ml) iOM^fStc^i^t^ 109^/N'7i?'>A^ 
31 (12 0mg) ^tin;i> 7K^5?H^T> SMT4. 5 

t 

^ilit^ «fai®^S9lLTx Sfe^B^^^t^>^©4- (2 

— 2 3 2 - 
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- T i J - 4 , Jl < > V -( Jl) - 1 - ( 4 - 

i/ K :/ i; ji) - I , 2 , 3 - h u 7 y - ;i/ - 5 - 

iJ Jl^: >m ( c - 1 :LP.) (1. 049g, 95. 
1 % ) ^ ^ o 
c 1 (LP); 

^H-NMR (CDClg):^ 2.19(3H. 
s ) . 2 . 2 4 ( 3 H . s ) . 3 . 7 8 ( 3 H . s ) 
6.05 (2H, s), 6. 54 (IH, s), 
6.86 (2H. d). 7. 46 (2H. d), 
8.43(lH.s). 

SIMS: m/2 SSlCM^+l). 

t tz ^ ±iBil^^Jw> Buie (b) io tL iz X. ^ jl 

1- (4-^ h + '><>v?;l/) - 5- (4'. 5 - / ^ 

- 2 - - h D > '/ ^ ;l/ ) - 1 , 2 . 3 - h U . T - 
^l' - 4 - * ;l/ + S/ 1/ - h ( b - 2 ) ( 2 . . 4 8 g , 
5. 66mmol)^-rh7tKP77>(30ml) 
^J^*T^lN7ki?il::^hUe^A7K^^(ll. 3ml) 

1- C 4 - / h ^ < > 'J Jl) - 5- (4, 5-e;yf- 

''^-2--^D'<>'V^;^) - i. 2, 3-hij7y_ 

-'I' - 4 - > K ( c - 2 ' : MP)©ffi^jigigj (2. 

4 4 8 g ) » o 
c - 2 • ( M P ) ; 

1 H - N M R ( C D C 1 3 ) : d 2 . 3 3 ( 3 H . 
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(13ml) mm\z ^ ^}%T-r^h^)':f^JU7l> 
i 3 4 1 n I , 1. 43mmol)^2-7;U;fn- 

(442mg, 1. 56mmol)^-€-LT3. 4- 
t K D - 2 H - f U K [ 1 . 2 - a ] f U 5 5^ > - 2 
-:t>(240mg, 1, Q2mmol)^mizUaA.^ 

\y > -c^f^ I fz'^.^m L X ^ m^m ^ai^ii^^(D z - (4 

-pf h + v/<>':;;P)-7. 8 - / ^ Jl - 4 (5H) , 
10->?*>V-3H-1. 2. 3 - h ^) 7 V n [5. 
4 - c ] [ 1 ] < > V 7 -a e > ( d - 1 : L P ) (19 

Omg. 40. 3%)^^y;:o 
d - 1 (LP) ;• 

^H-NMR (DMSO-dg):d 2.29(6 
H. s), 3.72(3H. s). 6.08(2H, 
s). 6.89(2H. d). 7.30(lH,b 
rs), 7.31(2H. d), 8.00(1H, 
s). 11.39(1H. s). 
SIMS: m/z 363 (M''"+l). 
t fz ^ ±iaill^lcLTx Ki IB (c) X' W ti it 

^5 - (2-7^y-4, 5->?p'-?-;i/<>y''f;u) - 

1- (4-^ h ^ < > 'J JU:) -1, 2. S-hUT'/ 

- 2 3 5 ~ 
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- jy- 4 - Ji^ > Wi C c - 2 ) ( 4 9 5 m g , 1 . . 
3 0mmo 1) *^t>x M^m^a^f^MOl - (4-^ h 
^ i/ K > S? ;l/ ) - 7 . S - 'J :f ^ Jl - 4 ( 5 H ) ^ 10 

- ;t + V - 1 H - 1 . 2 , 3 - h . U 7 1/ o [ 4 , 5 - 
c ] [ 1 ] ^ :/ 7 -tf b* > ( d - 2 : M P ) ( 2 9 5 m 
g. 62.6%)^?l^o 

d - 2 (MP) ; 

^H-NMR (DMSO-dg) : 6 2. 27 (3 
H. s). 2.28(3H, s). 3.72(3H. 
s). 6. 01(2H,s), 6. 89 (2H. d) 
7. 28 (2H, d). 7. 31 (IH, s), 

7. 93 (IH. s). 11, 25 (IH. s). 
SIMS: m / z 363 (M"'"+l). 

(e) 3-i4-/h^'><>i^Jl')-7. S - 
/ ^ - 4 (5H) . 10->?;t + V~3H.-l, 2, 
3-hU7Vo [5. 4-c] [1] '<>y7-brt"> 

(d-1) (185mg, 0. 51mmol)lw^7 
-V-;l/(0. 4ml)ih'j7;U;tng^i?(4. Om 
1) i^SD^x 6 0"X:T'imrf^it^Lfco ^ (D'^^m^ 

^Iz-e^^L. ieiSLT.^Mfel&5^©^ IS -ft ^ ^ : 7 , 
8-v^y^;l^-4(5H). 10-v?;t + y- lH.-l. 
2. 3-hU7Vn [4. 5-c] [1] '<>V7-lft* 
> (e) ©ffi^fi!£tl (17 8mg) <&myio 



- 2 3 6 - 
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e ; 

^^H-NMR (DMSO-dg) .6 2. 30 (6 
H, s). 7.35 (IH, s). 8, 05 (IH. 
s), 11. 29 (IH. s). FDMS: m / z 
2 4 1 ( M + .- 1 ) . 

t ti^ ±m t mmic ^ (d) x-m titi^t^m^ 

1- i 4 - ;i h ^ i/ K > JU) - 7, 8-i?yf-;l/-4 
(5H), 10-v?;*-^V-lH-l, 2. 3-hU7 

[4, 5-c] [1] K y V 7 -^f \£ > (d-2) 
(283mg, 0. 781mmol)^^7-V-;U 
(0. 6ml) th^)yJltuf^mQ&ml) t X IS^ ^ 

m L ^ ^mm I X ^ ±mtm — (Dnmit^m ce) ©a 

^JS)c^(2 54mg)<£-^fco 

^fe^^T-^ ^e>*iy::fiitfij;i^ ( 4 2 5mg) ^&;!K (12 
ml) \zmm I ^ lN7KM{b:^hyC?A7K^fg(3.'2 
ml) <&Sn;i-C^ji?L.femN y-fT>r;t>HP-2 0 
(12 0 ml, *:74?h>=20: 1-10:1) 

^ m^^xmmi ^ ^m^m i x ^ Mfet^^o^ia-fb^i^^ 

7. 8-v^^f-;l^-4 (5H) , 10-S?;*-+v-lH 
-1. 2. 3-hy7yo[4, 5-c] [1]<>!/ 
7 -fef f > © h y A ( e_:_ ) ( 3 1 1 m g .. 9 1. 
2 %) ^m/to 
e • ; 

^H-NMR (DMSO-dg) :5 2.25(3 

- 2 3 7 - 
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H, s). 2.26(3H. s).7.25(lH. 
s). 8.0 2(1H. s), 10.41(1H. 
s ) . 

SIMS: m/'z 241 (M'*'-Na). 
MMm 4 5 

V - 1 H - 1 ,. 2 . 3 - h U 7 7 D [ 4 . 5 - c ] [ 1 ] 
K > y 7 -tf b° > 

\£ JU 7 i > i 0 . 70ml, 4. 99mmol)©f- 
h5tKD75>(5ml)^?^JC>l. 5 N 9 Jl ^) 
f''>A(3. 10ml, 4. 65mmol)^Jn;ix 

i^mm^Ltio ^\.^X'^ z o Kmmic n e - juwt 

^ ;l i 0 . 3 9 ml, 3. 84mmol)©xh7 
tKn77> (2ml) mm t ^ 5 - / h ^ - 4 ~ :A 
f-;l/-2--hn'<>X7;Uf^tK(542mg, 2. 
78mmo 1) ©■rh7tKD75> (7ml) ^jgi 
^rHJwitiD^^ -7 8'C-e§t>{c2NfF^it^Lfco SJBM 
J-i^K(0. 9ml, 15. 7mmol)Oxh7t 

a y ^ > (3ml) Mi.vT7K^-S0;ifc^^ nWt 
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-7 y ^ i/ ^ AX'^m L f::'^^ mm ^ ^ L X . . 

©xf-;l/ 4-t Kd^S/-4 - i 5 - / h ^ - 4 - 
y^;V-2--hD7x-;P) - 2- :?'f-yx-h (9 

4 Omg) ^#^0 #t»nfcxf-;l. 4-t Kn + S/- 
4 - h + '>-4-p'f-;l'-2--hn7i-;l') 

-2-r^yx-h^h;l/i> (lOml) izmm L ^ 
Z tiiz 4 - ;i h ^ < y Jl 7 \^ i 1 . 3 6 g , 8 . 
3 3mmo 1) ^ ta ^ ^ lOOrTf-BfeJoMS^LTSo 

h ^ y >( - (^4^■t^>:g^^i^;^=2 : l) t^J: 
t)M^LT^ xf-;U 4 - (t Ko + i/- (5-^ h + 

(4->h^v/'<>'>?>'l') -1. 2, Z - h 7 ^/ - )l 

- 5 1/ U - h ( a - 1 : fiSttCD^figi^ ( L 
P ) ) is X ^ ;P 5 - ( t K P + V/ - .( 5 - > h + 
-4-p'^;l'-2-xhn7i-;l/) -1- 

( 4 - h > V/ K > ;u ) - 1 . 2 . 3 - h U 7 - 

- 4 - ^ + V/ U - h ( a - 2 : ifSltSO^fiS^ (M 
P) ) t <D 1 : 1 (D m-^m (686mg, 54%) ^• 

a - 1 ( L P ) i a - 2 (MP)©1:1S^®; 
^H-NMR (CDCI3) : 6 1. 26 (3/2 
H. t), 1.. 38(3/2H. t), 2. 17 
(3/2H, s). 2.26(3/2H. s), 3. 



wo 95/18130 
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PCT/JP94/02282 
. 63 (1/2H. d). 

3 . 7 8 ( 3 / 2 H . 

. s ) . 4 . 3 5-4. 

2 (1/2H, d), 5. 
. 74 (1/2H, d). 

5 . 8 4 ( 1 / 2 H , 

. s). 6. 65(1H. 
). 6. 96 (1/2H. 
), 7.08(1/2H. 
). 7.42(1/2H. 

, d ) . 8 . 0 0(1/ 

( M + ) . 

tltiit^^ a - 1 t it^^ 
63 1mg, 1. 38m 

y a y (1. 26g) <&jd 

^ E S 4 L ^ o 

: 1) {wJ;«?igi?LT. H 

> h-^v/'<>':?;b) - 4- 

-2-xho'<>'/>r;U) 
0 - 
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-1.2. Z-hVTV-Jl-B-ijJlT^^i/U-h 
( b - 1 :.LP) (256mg, 41%) 

Jl) - 5- (5-;^ b^i/-4-/i-Jl-2-^hu 
^ V V -f ) - 1 . 2 , 3 - h T ^/ - Jl - 4 - Jl t' 
+ V/ U - h ( b - 2 :MP) (310mg, 49%) 

b - 1 (LP); 

^H-NMR (CDClg):^ 1.38(3H, 
t), 2.32(3H. s). 3.78(3H, s) 
3.93(3H. s). 4.43(2H. q), 
5.71(2H. s), 6.85(2H.d), 

6.90(1H. s),.7.24(2H.d). 8. 
0 2 ( 1 H . d ) . 

EIMS: m / z 4 5 4(M'''). 
b - 2 (MP); 

^H-NMR (CDClg):^ 1.16 (3H. 
t), 2.31(3H. s), 3.79(3H, s) 
3. 86 (3H. s), 4. 07 (2H, q). 
5.82(2H, s), 6.69(1H, s). 
6.88(2H, d), 7.42(2H, d). 7. 
8 9 ( 1 H , d ) . 

EIMS: m y z 454 (M"*"). 

(c) I?ft2(b) t?^|e)*lytxf•;^ 1- (. A - M 

— 2 4 1 - 
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V ^ i/ < > 'J JV) - 4- h^i^-A-Zi-JU- 

5-*-'l"K4-v'l/-h ( b - 1 ) ( 2 4 3 m g . 0 . 
535mmo 1) Oxh7tKD77> (6ml) m 
^c.lN7KK^k:^h'J'^?A7K^^^£(l. lml)^Jn;i> 

<&JniA.yro ;KP^*gmKttiLfcS^. m 9 ji m iH 

SES*LTx rnn^t^ ^^n^o 1 - (4-y h + '> 
'^^i?;!/) - 4- (5-^ h + >'-4-;»{f-;U-2-- 
hn^>y><;l.) -1, 2. 3-hVTV-Jl-b-ij 
}\^ # > ^ ( c - 1 • .:LP) (204mg. 89%) 
^#fco 2feV^l:^t>ti^l- (4--?< h + v''<>v?;l/) 
-4 - (5-y h4^->-4-yf-;l/-2--hn^>*/ 

) - 1 . 2 , 3 - h 'J 7 y - ;l/ - 5 - :<7 > K 

( c - 1 • :LP) (200mg, 0. 469mmol) 
^ ^ (12ml) S^^if-;!. (12ml) 

i0Zi^^ii»c^*^L^.l 0%^^•7i^«i'A^^ (2 5m 

«-illDlLT.3^feig^ttta*©4 - (2-7$y-5- 
/ h4^v/-4-y^;U^>yxf;p) -1- (4-^ h + 

-> ^ > ;U ) - 1 , 2 , 3 - h >J 7 y - ;U - 5 - * ;U si? 

— 2 4 2 - 
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■ 

. ^ ^ C c - 1 :LP) (178mg, 96%)^^fco 
c - 1 ' (LP); 

^H-NMR (CDClg):^ 2.36(3H. 
s). 3.77(3H. s). 3.94(3H. s) 
6 . 0 2 ( 2 H , s ) . 6 . 8 4 ( 2 H , d ) , 
6. 85 (IH, s). 7. 40 (2H. d), 
8. 10 (IH, s), 13. 85 (IH. brs). 
SIMS: m/z 427(M''"+1). 
c - 1 (LP): 

^H-NMR (CDClg):^ 2.24 (3H, 
s). 3.78 (3H. s), . 3. 82 (3H, s) 
6.06(2H. s). 6.54(1H. s), 
6. 86 (2H, d). 7. 45 (2H. d). 
8 . 3 6 ( 1 H , s ) 

SIMS: m / z 397 (M^+l). 

t.it^ ±IB(^:l^^^^c^ 1512 (b) lr^fe>tiytxf-;p 
1- (4-^ V ^ i/ O 'J )V) - 5- (5-^ h + i/- 
A-:^^)l-2-^VuKyV-(}i:> -1, 2. 3-h 
U T y ~ ;P - 4 - * ;P .if + 1/ - h ( b - 2 ) (288 

0. 638mmol)^^f-h7tKn75> 
(7ml)gjgci37?, lN7kK^fc-^hy'>A7K^«(l. 
3ml) JCJ;oT^]gT4. 5NrF^Jn7k3}j5?>5c:iJc 
<kON 1- (4-y h + >^>-:;;b) -5 - (5-> h 
+ '>-4-^5^;l/-2--hn<>V'>r;l/) -1, 2. 



— 2 4 3 — 



wo 95/18130 

3 - h U T V - -'U - 4 - :^ 

( 2 5 6 m g , 9 4 9^ ) 
^^\z%>>nizl- (4 

(5-> h + '>-4-^5^ 

• * « 

- 1 . 2 . 3 - h U 7 '/ - 
: M P ) ( 2 5 2 m g , 
9 J - (10ml) t ^ 

m^^mm\^mm t . i, o % 
ffl T > * %z ffl m T ^ 

ic<fcf5> 5 - (2-7^y 
< y V )\^) - l- -(4- 
3-hyT\/-;P-4-^ 
(216mg, 92%) 
c - 2 ' (MP) ; 
^H-NMR (CDCl 
s ) . 3 . 8 1 ( 3 H . 
5 . 8 1 ( 2 H , s ) 
6 . 9 1 ( 2 H . d ) . 
7 . 9 2 ( 1 H . s ) . 
SIMS: m / z 42 
c - 2 (MP) ; 
^H-NMR (CDCl 
s ) . 3 . 2 9 ( 3 H . 
5 . 4 5 ( 2 H . b r 

- 2 
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6. 4 7(1H, s), 6.64(2H. d), 
7 . 0 6 ( 2 H . d ) . 
FDMS: m/z 396 (M"^). 

(d) 7;l/=f>5?amTx 4 - C2-TIJ-5- 
^ h + '>-4-yf-;K>V^;l') -1- (4-^ 

•X > V? ;u ) - 1 . 2 , 3 - h U T y - ;u - 5 - :^ ;l/ jj-: 

> K ( c - 1 ) (173mg, 0. 436mmol) 

(Dmit / u > (4ml) ^ 7K?^T-ehU:^f-;i' 

T^^CO.llml, 0.462mmol)^2- 

*-*-h(136mg, 0.480mmol)^^t 
T 3 . 4 - 5? t K o - 2 H - U K [ 1 . 2 - a ] h° U 
$5?>-2-;r>(78mg, 0. 526mmol) 

+ '>K>i?;P)-7->5^;i.-4(5H), lO-S^jj- 
*y-3H-l. 2, 3-hy7Vo [5, 4-c] 
CI] ^/T -b* t' > ( d - 1 : L P)^mZo t f^m 

- 2 4 5 - 
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i 4 - ;i h- ^ i/ < > - 7- /^jU-4 (SJi) , 

1 0 - 5? * 4- V - 3 H - 1 , 2 . 3 - h y 7 y D [ 5 , 
4-c] [l]'<>V7Hft'>( d - 1 : LP) i ^wt 

d - 1 (LP); 

^H-NMR (DMSO-dg) : 8 2. 21 (3 
H. s). 3.71(3H, s). 3.87(3H. 

s). 6.09(2H. s).6.90(2H. d) 

7. 30 (2H. d), 7. 35 (IH.s). 

7.64(1H, s). 11.39(1H. s). 

SIMS: m/z 379 (M'^+1) 

JU ) - 1 - a 4 - ;f h ^ < > 'J - I , 2 . 3 - 

h U 7 y - - 4 - ;^ ;l/ > M ( c - 2 ) ( 2 1 6 m g . 

0. 545mmol) HT' io ^ S - ^ h ^ -> — 1 - (4 

- / h ^ iy < > 'J Jl) - 7- y f- ;l/ - 4 ( 5 H ) , 10 

- :t ^ y - 1 H- 1 . 2. 3-hU7V'n [4, 5- 
c] I 1 } ^ > V T -a t' > C d - 2 : M P ) ( 1 4 3 m 
g. 69%)^^fco. 

d - 2 (MP) ; 

^H-NMR (DMSO-dg) : S 2. 21 (3 

« 

H. s), 3. 71 (3H. s), 3. 86 (3H. 



wo 95/18130 PCT/JP94/02282 

s ) , 6 . 0 2 ( 2 H . s ) . 6 . 9 1 ( 2 H . d ). 
7. 29(2H,d), 7. 36 (IH. s). 

7.56(1H, s). 11.26(1H. s). 
EIMS: m / z 378 (M"*"). 

(e) 8-y K - (4-y h^i/<>v?;l/) 
-7-y. ^;P-4 (5H) ^ 

2, 3-hU7yD [4. 5-c] [1] < > V 7 -if 
> ( d - 2 ) (140ing. 0. 370 mmol){;:^ 
T-V-;i/ (0. 4ml) ihU7;l';i-ni^ift (4. 0 

ml) t iUa 6 0'lCt?2. 5 ^mmW I o -eo^ 

« 

•oSiB<b^iai:8-yh + v/-7-^f-;l/-4 (5H.). 
10-i?;t+y-lH-l, 2, S-hUTVa [4, 
5-c] Cl]^>'/7-fefh'>(e_) (81m g. 8 
5%) ^H^o Z <D 8 - / h^i/-7-/^Jl-A (5 
H), 10-i^:*- + V- lH-l, 2. 3-hUTVn 
[4. 5-c] [1] K > V 7 t' > (e) (76mg, 

0. 2 94mmol)ClN7kK^I::^^y'^7A7k^^S^ 
^MA.xmmL. ^ tl -( 7 -( t > H P - 2 0 (;ic : 

f2'fb^^8->h4-'>-7-y5^;l/-4 (5H),10 
-•:^;i- + V- lH-l, 2, 3->U77o [4. 5- 
c] Cl]^>7 7-fe*fcr>©:^hU'fA|g(e') (8 



2 4 7 
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2mg, 80%) ^^ifco 

* 

e ; 

^H-NMR (DMSO-dg) : 8 2. 21 (3 
H, s). 3.86(3H, s). 7.37(1H. 
s ) . 7 . 6 6 ( 1 H . s ) , 11. 2 8 ( 1 H . 
s ) . 
e • ; 

FDMS: m/z 258 (M'*"-Na + 1). 

mmm 4 e 

7-^f';P-4 (5H) > lO-i^yt^V-lH-l, 
2. 3-hU7 7o [4. 5-c] [1] K > V 7 ±* t' 

(a) ,4-yf-;l'-2--hDK>X7;l/-rt 
:/o e;i--;UKx^;l/^{li^Mi|s^<i: Lt\ IIJStf!I4 trip 

l:^ 1. 5 6Nyf-;i''Jf->i7A©^ + i^>^^&{cftx.T 

JetT05J:ii^ffil«^T> xf-;l. 4-t Ka4^v/-4- 
(4-^f^>'l'-2--hn7x-;P) - 2- :''^yx- 

h IS M L ^ o 

( a - 1 ) T-'l'^f^^aaT^ - 6 5t-(r^ :^nt° 
2|--;l/i^jif-;l,(6. 6ml, 65mmol)0-rh 
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5tKn77> (70ml) > 1. OM'Jf-'i^A 

h' X h U f- ;W y ;l/ 7 i K O -r h 7 t u y y > m m 
(65ml, 65mmo 1) *tnix.x 20:»F^!t#L 

X7;bftK(8. 3g, 50mmol)©fh7t 
Y u y y > (3 0ml) ^^£^Sn;i> - 6 5 V X' ^ ^ K 

.(80ml)^tfc{ii^M(13. 0ml. 220m 
mo 1) (D V- h 3 t Ho77> (2 0ml) ^ i& ^ tia ^ ^ 

fe^x ^ii*JSES*LTx ?ftt^©i5^;l/ 4-t Ko 
i/ - 4 - (4-yf^;l/-2--ho7i-7P) - 2~ 
:rf^yji-.h(13.5 g)<&^ifeo 

( a - 2 )• 7;U:/>5fflmTx - SSt^lfx :^nt* 
^-;Hftxf-;l/(l. 2ml. 12. Ommol)© 

xh^t Kn:?^^ (20ml) {1^2. OM'Jf^ 

7>-x5^;l/'<>-tf>M^^&(6.0ml. 12. 
0 mo 1) t:ta A.^ 2 0ii^fSmWLtio J5^V^-Cx C© 

5*L:j^{c4-yf-;i/-2-~ho^>X7;i'xtK (1. 

65g. lOmmol) ©xh^tKo^^^ (10 
ml)^«[<£Snx.x - 6 5'C-e$t>lc3NpF^!ij$Lfco 

- 2 4 9 - 
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SJS^&lclSfoiSlbT^^-'^ATK^^S (2 Om 1) . 
t ti iif^Wt i .1 Z . 0ml. 2 20mmol)®xb 
7tKo77> (2 0ml) ^JS*Jd^% $?)JC7K*fll 

ESitTx Stl^Ox^^l' 4-t Ka + i/-4 - (4 
-y^>»P-2--bn7i-;U) - 2- -/^yi-h 
( 2 . 6 0 g ) * ?l o 

^H-NMR (CDCI3) :5 1. 31 (IH. 
t), 2.46(3H. s). 3.37(1H, d) 
4. 24 (2H, q). 6. 10 (IH. d). 
7.51 (IH. dd), 7.78 (IH. d) 
7 . 8 6 ( 1 H . d ) . 
FDMS: m/z 264 (M'**+1). 

(b) lulH(a)-Z??#t>*lfcif';l' 4-tKo + 
- 4 - (4--j'f-;U-2--hn7i-;U) - 2 - r 
f-yx-h (6. 9g, 26mmol) ^ h JV > 
(3 0ml) iz^m I ^ Z tl\z 4 - / ^ i/ ^ > Jl 7 
v^K (8. 20g. 50. Ommo 1) ^Snx.^ 10 

mm^^^L. f^m^f-ji (4mi) ^mA.^ 

+ (8 0ml) ^tra;i^o ^ iH ^ ^ MM I ^ ^ 



2 5 0 
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mon^m^B^ll^MOs.^Jl' 4-.(t V a ^ iy - (4 

-;'f^;U-2--hD7x-;l/) / 9 Jl) -1- (4- 

/ h ^ i/ O 'J Jl") - 1 , 2 . 3 - h U 7 V - ;b - 5 - 

^ ;l/ + i/ U - h i ^ i ;U 5 - ( t K n ^ i/ - (4 

-;<^;l/-2--hD7i-;P) -1- (4- 

y h + V/ '< > 2^ ;!/ ) - 1 . 2 , 3 - h y 7 y - - 4 - 

* ;l/ > U - h (D 1 : 1 i © S ^ ^ (1 0 . 0 g , 

94. 0%. 2XM) ^^fzo 

(c) Kfie (b) 'e?#6ny;'ffc^'gjxf-;p 4- 

« ' * 

(hKn + v^ - (4-y^;U-2--ha:7i-;l.)> 
f-^U) -1- (4-> h^'>^>v?;l/) -1. 2. 3- 

h y 7 y - ;w - 5 - * ^ 1/ - h t ^ i ^ ;i/ 5 - 
(tKn + v/- (4->^;l>-2--hn7*-;i/) ^ 
-1- (4-> h + S/^>5^;U) ~1, 2, .3- 

h V 7 V - JU - 4 - Jl ^ ^ i/ \y - h t (D 1 : 
®(16. Og, 37. 6mmol)03lg-fI:yf-l/> 
(180ml)^?&C-Kfbv>;5f>(49. 0 g) 

^m^^ MUX' 1 dmrsmwitio k j&m ^ -is y ^ h x 

6 M I ^ ift{b>f-l/> (200 ml) -Cife^Lfe^x 

i^©x^;U 1- C 4 ^ / h ^ < > - 4- (4 

;l/-2--hD'<>y^;l.) - i, £. 3-h'J 

7 7-;l/-5-:*7U**+>'U-h (IIJS^4. b - 1 ) 
t x.^ }V 1- (4-y h + '>'<>v?;U) - 5- (4- 

. - 2 5 1 - 



1 
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- - 4 - * ''•^ + - ^ ( ^ ite ^^J 4 . b - 2 ) 0 
1:10S^2^(15. 5g. 97. 0 %) ^ nt. o 

^H-NMR (CDClg):^ 1.14 (3/ 
2H. t), 1.37 (3//2H, t). 2.5 

1 (3/2H, s), 2.53 (3/'2H. s), 
3.77 (3/2H, s), 3.79 (3/2 

H. s). 4.08 (IH, q), 4.43 
(IH, q). 5.72 (IH. s). 5.78 
(IH, s), 6.80-6.87 (2H.m). 
7. 18-7. 27 (3/2H. m). 7. 34 
-7.37 (IH.m). 7.43-7.46 
(1/2H. m), 7. 50-7. 59 (IH, m) 
7.80 (1/2H, s). 7.90 (1/ 

2 H , s ) . 

SIMS: m/z 425 (M''"+l). 

(d) a5iB(c)-em^>ny::i5^;U 1 - i 4 - / 
h^i/^>v^;l/) - 4- (4-yf-;U-2--hu'<> 
1/ ^ ;l' ) - 1 , 2 . 3 - h U 7 y - ;l/ - 5 - j^* 4^ •> 
U-ht^ x^;l/ 1- (4-^ h^v/'^^v?. - 5 
- (4->f-;U-2--hn'<>V-f;U) -1, 2. 3 

^^(15. 5g. 36. 6mmo I) ^WfWt^f-Jl 

- 2 5 2 - 
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( 3 5 0 ml) ^ ^£ ^ L > 10%^<y'J^AmM 

K^m=^ -i: y V X' izw.. mm^ m&mm L t: o 
m m ^ =^ mm I X ^ xf-;i. 4 - ^ 2 - r i 

y - 4 - / ^ jK > V ^ Jl^ ) -1- (4-;< h ^ < > 
V? ;U ) - 1 , 2 , 3 - h 'J 7 1/ - - 5 - * ;U :K + U 
- h t ^ :l ^ Jl 5 - (2-T^y-4-\j<f^;P'<>y 

'<;^)-l-(4-^^^'>'<>>?;^)-l, 2, 3- 

h U 7 V - ;l/ - 4 - ^ ;l/ 'i? + i/ - h i O 1 : 1 O S ^ 
^(13. 8g. 9 6 %) ^'^tz o 

^H-NMR (CDCI3) : 6 1, 07~1. 1 
3 (3H,m), 2.23 (3/2H, s). 
2. 26 (3/2H. s). 3. 69(3/2H. 

s). 3. 79 (3/'2H. s). 4. 17-4. 
24 (2H,m), 5.45 (IH.brs), 

5.8 5(1H, s). 6.17-6.20 (1 
/2H.m). 6.32-6.39 (2H.m). 

6. 46-6. 49 (IH, m), 6. 57-6. 
59 (l/'2H.m). 6. 6 5- 6.68 (1 

H.m), 6.87 (IH. d), 7.08(1 
H. d), 7.26-7.28 (IH.m). 7. 
34-7. 36 (IH, m). 

■ 

SIMS: m/z 395 (M'*'+l). 

- 2 5 3 - 
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( e ) 15 E ( d ) T' ^# 

$ y - 4 - > ;i/ ^ > y W 

-1. 2. 3-h 

Iz-hi^xf-;!/ 5-( 

V 'f ;P ) - 1 - ( 4 - > f 
- h ij 7 - - 4 - :^ ;P 

( 2 . 7 2 g . 6 . 

(7ml) {c ^ i^ L X 28 

^ J - m m (. Z . A m I 

ml) X t {i i ^ ;P i 

( 4 - ^ h ^ > V? ) 
1 0-i^;*- + V- 3H-l 

4- c] [1]^>VT-If 
1- a 4 - / h + ->K>i? 
. 10-v?;i- + V- lH- 

5- c] I 1 1 O ^/ T 

©1 : 1 <0 (1. 8 

^H-NMR (DMSO 

H . s ) , 3.71 ( 

(IH, s), 6. 07 

- 2 
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- V - ;U ( 1 0 m 1 ) i h U 7 ;l/ ;j- o ^ (10 0ml) 
i ^ Jn ^ ^ 7 0 3 1^ it ^ L y;: o 
RfS^jK^«ffTS*Lyi^> mmKi^ (5 0ml) 



i X V >^ D fc' i - 7^ ;U (50ml) t i 

(5 0ml) ^ M ^ it o WtiJL^efciSl^-jS 

-®llfeifeg4fet^5^0^Efl:^igj: 7-y^;U-4 (5 
H). 10-v?:t^V-lH-l, 2. 3-h'J7ya 
[4, 5-c] [l]^>y7-lff>(3. Og, 9 

■ 

- 2 5 5 - 
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(g) BulS (f) X'%t:7-/^J\^-A (5H) , . 

io-i^*^v-iH-i, 2. a-hyrya [4, 

5-c] [l]^>V7Hff>(l. 14g. 5mm 
o 1 ) ^ >^ ^ 5^ X ;l/ * + K (15ml) Jc g L ^ 

5 ml, 4. 9mmol) ^M^^MUX'ZO^i^m 
L iZo ZOKmmt:.T'bV> (100ml) ^ t 
/i(iv?xf-;l/x-x;l/ (2 0 Om 1) ^tQ ^± o ^ tii 

COtffai'fe^TK (12 0ml) y>f7>r:t 
>HP-2 0 (7K:7-bh>=9 : 1-7 : 3) ^fliV^ 
Ti»ML. ^^^iiLT. Sllfet&^OMIS^b^^: 7- 
>f-;l/-4 (5Bi)N 10-i?;i-4^V-lIi-l, 2, 
3-h'J7Vo [4. 5-c] [l]<>v^7"iff>0 
^^hU-i^Ali (1. 24g. 99%) ^Iffco 
^H-NMR (DgO): <5 1.87(3H. s) 

6. 50 (IH, s). 6. 58 (IH. dz) 

7.76 (IH. d). 
FDMS: m/z 228 (M'''-Na + 1). 

^4 6® (c) X-n ii> tltz 3 - i 4 - / h^i/^>i;7l/) 



— 2 5 6 
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-7-^^;l'-4(5H). 10-';?;i- + y- 3H-l. 
2. 3-h'JTyD [5, 4-c] [13 K > ^/ r \£ 
>ix 1- i 4 - >t h ^ < > P Jl) - 7- :^i-Jl-4 
(5H). 10-v?:t+V-lH-l. 2. 3-hU7 
^/n [4. 5-c] [1] '< > y T -If f > © S A t» 

3 - (4-y Y ^ i/ O 'J )\^^ - 7- y^;l>-4 (5H) 
. 10-i^;t^y-3H-l. 2. 3-h'J7'/n [5. 
4-c] [1] < y V T \£ y is ^ ^ 1- (4-;t h 
4'->^>v?;l/)-7-yf-;b-4 (5H), 1 ^ - 'J t 
■ ^V-lH-1, 2. 3-h'J7VP [4. 5-c] 
[ 1 ] < > '/ 7 -if b" > 

(a) x5^;l/ l-(4-;'h + i/'<>i;;l')-4 

- (4-y5^;U-2--ho'>v>y^';l/) -1, 2. 3 

- h U 7 V - ;l/ - 5 - * + - h i > X 5^ ;l/ 1 

- (4-^ h + ->K>s?;l/) - 5- (4->^;l/-2- 
xhoK^y^r^P) -1, 2, 3-hU7y-;l/-4- 
*;U*'+->l/-ht£Dl : 1 O m ^ m (7. 24g, 
17. Ommol)Orh7tKn77>(80ml) 
^Jfietwx lN*il'^b:^^U'^A7k^^^ (45ml) ^Jn 
;ix ^ST2i^F^it#L/;:o 



2 5 7 
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>m (mmm 4 , c - i • ) i - i a - / v ^ 

i/ < > P Jl) - 5- (4-yf--'l'-2--hnK>v^-(' 

Jl) - 1 , 2, 3-hUTy-;i/-4-*;u*'>K(ll 

Jfe ^ 4 , c - 2 ' ) <!:03:2©S^©(6. 3g 9 

3%) ^l^y^o (i25mi) 

(2 5 om 1) t<Dm^mmtz^ii^i^ 

1 0%/N'7v^'>A^3g (6 8 Omg) <£"SnAx TK^^ffl 

sisj^t^-fe^^- hT-^jiLfcrn^ mmim&mm I . 

^ !^ L T . Sl.fe Mg^t&5|c0 4- (2-TW-4-y 

f-;K>v'''f;l') -1- (4-y h + -1, 
2. 3-h'J7V^->'U-5-:^;l'5i?>M(lllfeM4. ^ 
- 1 ) ix 5 - (2-T5>'-4-^f-;U'<>V'1';l') 
-l-(4-yh + i/^>e?;l')-l. 2, 3-hU7 
1/ - ;l/ - 4 - ^ > K ( H M «a| 4 . c - 2 ) i © 3 : 

20S^ig|(5. 6g.. 96%)^^|fco 
^H-NMR (CDCI3) : d . 2. 23-2. 4 

2 (3H,m), 3.69-3.80 (3H.m) 
5.40-5.62 (2H,m). 6.04 

(4/'5H. s), 6. 19 (2/5H, d), 

— 2 5 8 - 



wo 95/18130 PCT/J]ro4/02282 

6. 46 (S/SH. s). 6. 50-6. 60 
(7/5H, m). 6. 67 (6/5H. d). 

6.8 6 (4/5H. d). 7.07 (6/5H. 

d), 7.45 (4/'5H,d). 8.60 
( 2 / 5 H , d ) . 

FDMS: m/z 366 (M"*"). 

(b) 7^b:f>^ffl^T^ lalH (a) H m !^ tl 1z 4 
- (2-TW-4-y5^;l/<>y^'>>P) -1- (4- 
y h + ;l/ ) - 1 . 2 . 3 - h 'J T y - ;l/ - 5 - 

*;l/;jC>K<i:^ 5 - (2-T^>'-4->f-;K>'/^ 
^I') -1- (4-y h^^i/'^^i?;!/) -1, 2. 3 - h 

^) 7 - JU - A - iJ Jl^ ^ > m t (D 3 : 2©S^i^ (2. 
2 g , 6mmo 1) (D ^ it / 9 U 1/ (30ml) M & 

. ^ T X' h 0 zf 9 Jl^ T i y i 1 . 5 7ml. 6 . 
6mmo 1) x 2-^an-l-;<5^;Pt'iJ';?— "^A 
p-h;l/i>x;U*4>-h (2. 16g. 7. 2mm 
o 1) X ^ b X 3 . 4 - 'J \i KD-2Ji-h'U K [1, 
2-a] t' ^) i > - 2 - ^ y i 1 . 16g. 7. 8 
mmol)^)ii{cJn;ix l^P^MSTii^L. $blc5 
O^Cri^F^JPia^^aEL/ro 

m^mm L . 'J ^ 9 ^ - 7" Ji X ^ L ti ^ m I X ^ 

M % 1^ Fa ^ ^ <D m ^ : 3- (4-> h + 

;U ) - 7 - y - 4 ( 5 H ) , 1 0 - i; ^ 9 - 3 



2 5 9 



t 

wo 95/18130 PCT/JP94/02282 

H-1. 2. S-hUTV'n [5. 4-c] [1] < y 

7 T "tr e > immm 4 , d - i ) t ^ i - (4-y h + 

-> > ;U ) _ 7 _ y ;p _ 4 ( 5 H ) . 1 0 - 'J yt ^ 

v-iH-1. 2. a-huryo [4, 5-c] [i] 

^ > V 7 -fe' f > ( H is ^ 4 . d - 2 ) © 3 : 2 i ©.M ^ 
iBl(0.9g, 43%)^mfco 

^H-NMR (DMSO-dg) :<5 2. 36 (3 
H. s), 3.71(3H, s), 5.99(6/ 
5H. s). 6.07(4/5H. s). 6.89 
~6. 91 (2H. m). 7. 12 (S/SH, d. 
J= 8.4 Hz), 7.17(2/5H. d, 
J= 8.4 Hz). 7.27'-7.33 (3H. 
m), 8. 07 (3/5H.d). 8. 13 
(2/5H. d). 11. 3 (3/5H. s). 
11.4 (2/'5H,s). 
SIMS: m/z 349 (M"^+l). 

t tz^ KIT ^-t :B . nmm 4 1 <D (b) -e^fb 

( c - 1 ) 4 - (2-7^y-4-;<^;l/'<>l/^ 
;P) -1- (4-^h^'X>S^;l/) -1. 2. Z - h 
U 7 V - Jl - 5 - iJ > ^ t ^ 5 - (2-7^^-4 

-;<f-;i/^>V-r;U) -1- (4-y h + '>^>>?;p) 

- 2 6 0 - 
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-1. 2. 3 - V V 7 - J\y - A - Jl > Wi t (D d : . 
2©S^^(14g, 38. 3mmoi:>iz^m<tJ^ 
^ U > (5 0 ml) ihUxf-;Ur$> (5. 5 3 ml, 

4 0mmo 1) t^taA.mmiti'^^ ^ m ^ U Z ^ i: 
LT^hUJ:.f-;U7$>Jg(17.0g. 95%)^ 

mmi izo 

Z CD h V ^ ^ 7 i > m i 4 . 67g, lOmmo 
1) omit jf ^ U > (10 0ml) mmiz^ TK^^T-eh 
Ux5^;l.75>(4. 15ml, 30mmol)^^- 
L"r2-^on-l-;<f-;l.b*'Jv?x'j7A 3-v?K 
(3.83g. 15mmol)^|ii{wJni>15I^P^ 

^miX ^ ^feiga!K»5|c03 - (4-y h + -> if 
Jl^) - 7- /f-Jl-4 (5H) . 10-i^;i-^y-3H 
-1. 2. 3-hUTVo[5. 4-c] i 1 :\ < > V 
7 M \£ > t ^ 1- (4-^ h + v/K>e?;l/) - 7- ^51 
>'P-4 (5H)^ 10-v^;i- + v- lH-i, 2. 3- 
hUryo [4. 5-c] [1] K y V 7 M \£ > (D Z : 
2tom^^C2: 1 g , 60%)^#fco 

( c - 2 ) lu 12 ( c - 1 ) tmrnKmrntfiA- 

C2-7^y-4-/'f'Jl^<>V-(J]^) -l - (4-y 
h ^ iy ^ > 'J J]^:) -1, 2, 3-h'J7y-;l/-5-* 
;P**>ifti^ 5 - i2-7iy-4-;i'}-JUKyV^Jl) 

— 2 6 1 - 
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, 10-v^;j-^y-3H-l. 2, 3-hU7'/o [5, 
4 - c ] [ 1 ] < > V 7 -If h* > 

(a) A-i2-TlJ-A-:^^A^<yV^)l^ 
-l-(4-^h + ->'<>v?;l/)-l, 2. 3-hUT 
y-^lz-S-^^PsK^i^ClTrng, 0. 05mmo 
1) ON, N-i?^f-;P;^;l/A7$ K (2ml) ^^ic^ 
i!K T T- 7 X - ;l/ * :^ * U ;U 7 K ( 0 . 0 16ml, 

0. 0 7 5mmo 1) ^ % ?L ^ M2a-e4 5l^r^ji^L 

- 7- y^;P-4 (5H). 10-v?:f+V-3 
H-1. 2. 3-hU7ya [5, 4-c] [1] O 
y 7 Hf h' > (10. 4 m_g . 6 0 % ) ^ # « 

(b) 4 - (2-7$>'-4-;'5";l''<>y-f;P) 
-l-(4-yh + '>'<>v?;U)-l, 2, 3-hU7 
'/--»U-5-:/7;l/**>K(17mg, 0. 05mmo 
1) ON, U - V ;^ ^ )V )V L, T I K (1ml) 

* T 1 - ^^ K o 4^ V/ K > y h ij 7 y _ ;p ( 8 . 
Img, 0. 06mmol)i^N-yf-;l/-t;U;^.U 

>(0. 007 ml, 0. 06mmol)^ 1 - x. ^ 

- 3 - ( 3 - y ^ ;l/ 7 ? y :f D f ;P ) - ;!7 ** ^ 
KiS^ig(8. Img. 0. 06mmol) t ^ M ^ 

- 2 6 3 - 
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_ (4-y }- ^ i/ K y 'J Jl) - (5H) . 

10-S^:t + V- 3Ii-l, 2, S-hUryo [5. 
4-c] [l]'<>v''7-lff>(8. 5mg, 53%) 



^ ^ t i)<X t i> ^. 



mm A % 



5-y^;U-4 (5H). 10-':?:i-^V-lH-l, 
2 . 3 - h U 7 -/ o [ 4 . 5 - c ] [ 1 ] K > >/ 7 Hf h* 



1 - ( 4 - ^ h ^ 5/ > ) - 1 , 2 . 3 - h U 7 



^/ - )V - A - iJ > (3 1 1 m g , 



1 . 0 2 m m 



o 1) (D^it ^ ^ U y (3ml) mWL\^^ n - :^ i- }V7 



- y > ( 0 . 1ml, 
> ( 0 . 3 2ml, 



0. 923mmol) it'Ui^ 
3. 9 6mmol) t^SOX-fco 



RJS^K*-3 0t;jc?^SlLy£Mx:t + S^lg^l:U> (19 
2mg. 1. 25mmol)©*g{b^f'l/>(0. 5 

ml) mwL^n^t^o -z^i^xmmmwLtL'^k^ tk 

# « 
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SILT. llfe^^««&*0i^;l/ 1- (4-^ h^'> 

- 4- (N-^f-;u-N-7x-;i/:^7;i/^<t 

-f ) - 1 , 2 . 3 - h U 7 V" - ;b - 5 - * ;u # + V/ u 
-h(329mg. 90.4%)^^yio 
EIMS: m/z 394 (M'^) 

(b) B^ilB(a)■e^#t>tly^x^;^ l-(4-y 

h 4=- > ;p ) - 4 - ( N - f- - N - 7 X - ;l/ * 
;i/ ^< ^ ) - 1 , 2 . 3 - h y 7 V - ;P - 5 - * 

+ >'U-h (331mg. 0. 839mmol) 

(Iml) (3. 5ml) iOg^^^g 

5ml)^jDx.xMST-28. Sl^f^S^L^;: 

m-k^Ti^x ist ti o mm ^ mykmrn-^ if ^ ^ A X' 

(4-y h4^v/<>i?;l/) - 4- (N-y^^i'-N-^ 
X - ;i/ * 71/ ^< * ;b ) - 1 , 2 , 3 - h U 7 V - - 5 
^*>rP**>ig (276ing, 89. 89^) Wiz o 
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^H-NMR (CDCI3) .6 3. 44 (3H, 
s). 3.81(3H. s), 6.95(2H.d) 

7 . 4 0 ( 2 H . d ) . 
SIMS: m/2 367 (M'^+1) 

(c) T;l/=3'>^fflmTx (b.)'C#bn:fcl- 
(4-\>' h4->''<>i^-'U) - 4- (N->f-;I/-N-7 
X - :<7 ^< * ;l' ) - 1 , 2 , 3 - h U 7 1/ - - 5 
- ij JU ^ i/ iy - h (152mg, 0. 415mmol) 

omit ^ ^ u > (5ml) ^ + 1^ 'J ;u ^ o ij K 

(0. 07ml, 0. 802 m mo 1) iv?y5^;l/'^;l/ 
A7^K(0. 05ml)<i:<SrSn;i\0t;T-15^>i^ 

< 

y f u > ( 5 m I ) \zmm ^ it tz o ^ m ^ 0 V t X' 

L fi'^^ ig<bT;l'^-"i7A (2 11mg, 1. .5 8 
mmo 1) <&Sdx.x 0^-^31^ f^ii^tfco R J& m \z 
<&tin^^ SiS^±i6yi^^ ^ mm =^ o n jl X' m tii 

-yf-;l/-4 (5H). 10-v?;*- + V- lH-l. 2. 

- 2 6 6 - 
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( 2 H . s ) . 6 

H . d ) , 7.4 

, s ) . 7.63 

d ) , 11.58 

3 ( M + 1 ) . 

a) 'e^#t>nyi3- 

2 - ^ V ^ ij Jl t' 
Jl) - 4 ( 5 H ) . 
- . h U 7 y n [ 5 . 

3 7 m g , 0 . 3 
2 5 m 1 ) i h U 7 

6 5 T- 3 ^ it ^ 

l£ i!i L T . ^ IS B^B 

h ^ ** - - 

( 5 H ) . 1 0 - 

D [ 4 . 5 - c ] [ 

9 7 % ) ^ It o 

D M S 0 - d g ) : 

7 8 ( 3 H . s ) . 
( 1 H . s ) , 7 

H , d ) . 11. 

2 3 13 ( M + 
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. 9 0 ( 2 H . d ) 

1 ( 1 H . d ) . 

( 1 H . s ) , 

( 1 H , b r s ) . 

( 4 - y h ^ iy < 

- ;i/ - 2 - f- ;i/ 

1 0 - 4^ y - 

4 - c ] [ 1 ] 
17mmo 1) {Cs 
;l/;^-ni^i^ (5m 

L X V? i ^ 71/ i - 

2 - y - ( E ) 
;i- + v- lH.-l. 

1 ] ^ y V 7 -a t' 

6 2.10(3 

7 . 4 0 ( 1 H . 

. 6 7 ( 1 H . s ) 

4 9 ( 1 H . b r 

1 ) . 



— 2 6 8 
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7- (2 - (4-y h ^ i/ K > ^/ JU) - (E) - Jif 
■:^;t.)-4 (5H). lQ--:?;j-^v-lH-l. 2. 
3-hU7Vn [4, 5-c] [1] ^>V7-^b°> 

(a) 7- (2 - (4-y h + - 
(E) - JL 7- ^ ju) - 3- (4-^ h + v''<>i;;l/) - 
4 (5H). 10-S^;r+V-3H-1, 2. 3-h>J 
T*/n [5. 4-c] [1] <>VT4fh'>^ MfeM^ 
!|*t&*(194mg. .74.9%). : 
^H-NMR (DMSO-dg) : 6 3. 72 (3 

s). 3. 88 (3H. s). 6. 09 (2H. 
s). 6. 91(2H. d). 7.12(2H, d) 
. 7.32(2H. d). 7.62(lH.d), 

7.81(1H. s), 7.95(1H, d). 
8.0 4,(1H. d), 8.17(2H,d). 
8.28(lH.d), 11.52(lH.brs). 

FDMS: m/z 494 (M + ). 

(b) ^EfbA^. 7 - (2 - (4-y h + v/^> 
y ^' ;l/ ) - ( E ) - i X - ) - 4 ( 5 H ) . 1 0 - 
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;Mfe^^<^t&5^©7 - (2 - (t e r t - zf h ^ fj 

> 

sK-^U) - (E) - i-r-;l') -1- h^i/K 

- 4 (5H) . 10-i?;j- + V- lH-l. 2. 
3 - h y 7 y D C 4 , 5 - c ] [ 1 ] < > y 7 -fe' h' > 
( 426mg, 67. 5%) ^ ^ ti c 
^H-NMR (DMS0-dg):3 1.50(9 
H. s), 3. 71 (3H, s), 5, 99 (2H, 
s). 6.61(lH.d), 6.90(2H. d) 
7.29(2H. d). 7.49 (1H.. d). 
7.65(lH.d), 7.71(1H. s). 
8.16(1H. d). 11.31(lH,brs). 

SIMS: m/z 461 (M''"+l). 

(b) 1512 (a) X-n tliz 7 - (2 - (t er t 

- (E) - xx;i;i.) - i- 

(4-^ h + i/<>v?;P) - 4 (5H) . 1 0 - t ^ 
V-lH-1, 2, 3-hU7yn [4, 5-c] [1] 
'<>y7-lfh*>(426mg, 0. 9 2 5mmol) 

\Z h 'J y Jl t 13 IgfM (4 0ml) 'Srm ^tZc MMX 1 ^ 

fe*^^4^t&5^07 - (2-*.>i/**^i/- (E) - jcf^j^ 
-'I') -1- (4-^ h^^i/K^v^^P) - 4 (5H) . 1 

— 2 7 1 — 
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0 - 'J :t ^ V - 1 H- 1 , 2 , 3-h'JTVn [4. 5 
-c] [l]'<>yTHff>(362mg. 96. 8 
% ) ^ # o 

^H-NMR (DMSO-dg) :d 3. 7.1 (3 
H, s). 5. 99 (2H. s). 6. 62 (IH. 
d). 6. 90 (2H, d), 7. 29 (2H, d) 
. 7. 52 (IH. d). 7. 64 (IH. d). 

7.72(1H. s). 8.17(1H. d), 
11. 3 5 (l.H, brs), 12. 75 (IH, b 
r s ) . 

SIMS: m/z 405 (M''"+l). 

(c) fiiS (b) l:^t>n^7 - (2-:^;l/jK+i/ 
- (E) -. ix-^U) -1- (4-y h + 
-4 (5H). 10-i?;t- + V- lH-l. 2, 3-h 
U T y o [ 4 , 5 - c ] C 1 ] ^ > y T -k* f > ( 9 9 m 
g. 0.245minol)©N,N-i^^f-;l/*;l/A 
T 5 K (10ml) ^ j^E IC ^ 1 - t K n + -> < > y h U 

7V-;P(67mg, 0. 496mmol)^N-y 
f-;l/*;l/;}?y>(33jul, 0, 300mmol)^ 

1 - i5^;U-3 - (3 -i^pf^^^l/T^ y:^nh*;l/). ;!7;l' 
**i?>r^KigK^g(59mg, 0. 308mmol)^ 
^LTN,N->?p'f-;Ux^U>5;7^>(41;fl, ' 

0. 3 7 3mmo 1) ^aD;i/;:o Eia^^l 2^f^^^ 

- 2 7 2 - 
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f- ;p 7 5 y X ;l/ ) ij 71/ ^n* * 
-4 (5H) , 1.0-i?;4-4^ 
y T y o [ 4 . 5 - c ] [ 1 
Jl t u (2 5mg, 

^H-NMR (DMSO- 
H. s), 3. 20~3. 
50~3, 60 (2H. m) 

7 . 4 2 ( 1 H , d ) . 
7. 68(1H. s). 8 
58 (IH.t), 11. 

7 - ( 2 - ( N - < y 'J Jl fj 
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- (2 - (N - (2-v?> 

>r;i/) - (E) 

V-lH-1. 2, 3-h 

] > 7 -if f > © h U 7 

6 8. 5 % ) ^ m o 
dg) :5 2.84(6 

3 0 ( 2 H . m ) , 3 . 

6 . 7 1 ( 1 H , d ) . 

7 . 5 3 ( 1 H . d ) , 

. 3. 2 ( 1 H , d ). . 8 . 

4 0 ( 1 H , b r s ) . 



JU y< ^ ) - ( E ) - i 



- 4 (5H) . 10-i^;j-^V-lH-l. 2, 
3-hU7'/n [4, 5-c3 [1] K y V T -k' b° y 

5 2 (D Cb) T-#t>n/c7 - i 2 - ij JI ^ 'y 
- (E) - -1- (4-y h + 

-4(5H), 10-i?;t- + V- lH-l. 2. 3-h 

'J 7 V n [ 4 . 5 - c ] [ 1 3 < y V 7 y ^ ih mm 

>i?;u7^ y ^ m ft pj.^ it ^ mmm 5 2 t mm o r st; ^ 

(a) 7 - (2 - (N-<>e^;l'*;P/^*-r;U) - 

- 2 7 4 - 
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(E) - X7^-;l/) -1- h ^ iy < > Jl^) - . 

4 (5H). 10-S^;t + V-1H-1, 2, 3-h'J 
7Vn [4, 5-c] [1] ^^VT-Jfe^^HfeM^ 
t& ^ ; 

^H-NMR. (DMSO-dg) : 6 3. 7 1 (3 
H. s), 4. 42 (2H. d), 6. 0 0 (2H, 
s). 6.81(1H. d), 6.90(2H. d) 

7. 20'-'7. 40 (7H, m). 7. 43 (1 
H. d). 7. 49 (IH, d). 7. 66 (IH. 
s), 8.20(lH.d), 8.84(1H. t) 

11. 42 (IH. brs). 
SIMS: m/z 494 (M''"+1). 

( b ) ^ 12 ft ^ <a ^ 7 - ( 2 - ( N - > V? ;l/ ^t; ;U 
/<t>f;l>) - (E) -Jix^;U) - 4 (5H). 10- 
Vt'^y-lH-l, 2. 3-hU7yn [4, 5-c] 
[1] V T \£ > ^ Hfe^^ttt&Jl? (2 Omg, 4 

6 . 1 % . 2 ^Tg) : 

■•■H-NMR (DMSO-dg) : d 4. 42 (2 
H. d). 6.82(1H. d). 7.20-7. 
40(5H.m). 7.4 4(lH.d). 7.5 
3(lH.d). 7.70(1H. s), 8.32 

(IH. d). 8.83(1H, t), 11.46 

( 1 H . brs). 



- 2 7 5 - 
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mm 5 4 



4 ( 5 H ) , 10 


- ;t 4^ 7 - 7 


- ( 2 - ( N - ( 2 - 


f U 'J )l / ^ ;l/ ) 


^ ;l/ t ;!/ ) 


- ( E ) - X X X ;l/ ) 


- 1 H - 1 , 2 . 


3 - h 'J 7 y n 


C 4 , 5 - c ] [ 1 ] 


^ > y 7 -if f > 






IIJfei5iI520 (b) 


7 - i2 - ij )V ^ ^ i/ 


- ( E ) - i X - 


) - 1 - (4 


- y h + V/ K > ) 


-4 ( 5 H ) . 1 


0 - 'J t ^ y - 


1 H - 1 . 2 . Z - Y 


U 7 y a [ 4 , 5 


- c ] [ 1 ] ^ 


y V 7 M \£ > ^ ^UW^ 


i L X N , N - 


^ ^ ;l/ X ^ b 


y 'J 7 \ y O ^t> ^ \z 


( 2 - b' 'J ;l/ ) 


/ i- 7 i > ^ m pj. ^ ii ^ mmm 


5 2 i 11 a © S IS 


^ is J: tf'^mm 





% ^ ^ fZ o . 

(a) 1- (4-y h + >"<>i;;l/) - 4 (5H) . 

1 0 - + V - 7 - ( 2 - ( N - ( 2 - t* U V? ;b > 
;l/ ) * ;l/ * -< ) - .(E) - X x X ;l/ ) - i h _ i ^ 

2 . 3 - h U 7 y D [ 4 , 5 - c ] [ 1 ] K > V 7 -if f 
>>Mfeig^t^«&5^(110mg,. 84. 9%) ; 
^H-NMR (DMSO-dg) :5 3. 71 (3 
H, s), 4. 51 (2H, d). 6, 00 (2H. 
s). 6. 87 (IH, d), 6. 90 (2H, d) 

7. 20~7. 40 (2H, m), 7. 29 (2 
H. d). 7.43(lH.d), 7.51(1H. 
d), 7. 67(1H, s). 7. 77(1H. d 

- 2 7 6 — 
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d), 8. 20 (IH. d), 8. 52 (IH, d) 
,8.92(1H, t). 11.41(1H, s). 

■ 

(b) m m it ^ ^ : A (. 5 H) , 1 0 - 'J :ir ^ V - 

7 - ( 2 - ( N - ( 2 - f U ;l/ > f- ;l/ ) jl ^< ^ jl) 

-(E) -XX - - iH_i, 2. Z - h V 7 V a 

m*lx^feigiit^t&*(92mg, 96. 1%) ; 

^H-NMR (DMS0-dg):5 4.60(2 

H. d). 6.86(1H. d). 7.45(1H. 

d), 7. 40-7. 60 (3H. m), 7. 71 
(IH. s), 8. 04(1H, t). 8. 33 
(IH. d). 8. 64(lH. d). 9. 04 
(IH. t). 11.50(1H. brs). 

SIMS: m/z 375 (M'^-CFgCOoH). 

mmm 5 5 

7 - (N - (4 - (4-y5";l/-l-t:^^i?x;t/) / 
^ JK > A^) ij Jl ^ Jl - (E) - xxx;l.) - 4 
(5H). 10-v^;i-^V-lH-l. 2. 3-hU7 
'/oE4. 5-c] [13^>'/7-tfe> 

(a) T;U=f>5rffl^TN 4 - 7 J < > Jl •/ a 
^K(3. 20g. 16. 3 mol)0xh7t:K 
n77> (30ml) ^^ICx 4-y5^;l'f'<7i^> 

— 2 7 7 — 
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(2. OOg, 20. Ommol) i:^K:^U'>A 
(3.41g. 24.7.mol)i:^Jn^fco^^ 

gt«tt&*©4 - (4-^5^ ;p - 1 - b' ^ 7 - y 5^ ;u ) 

K:/»/^hU;l'(l. 49g. 42. 4%)«-^yro 

^H-NMR (CDClg) : 6 2. 20^2. 7 
0 (4H, m), 2. 29(3H, s). 3. 55 

« 

(2H,s), 7.45 (2H, d). 7. 60 

■ 

( 2 H . d ) . 
•SIMS: m/z 215 (M'*"+l). 

(b) 7 Jl:f> ^m%T^ iiK.?S * T . ^ >fb 7 ;i/ 5 
— ':/AU5^':7A(170mg» 4. 48mmol)0 

ft 

xh^t Kd77> (1 Oml) mmmiz ^ ml IE (a) 
T?it)tlfc4 - (4-y^;P-l-t''<7v?-;l') 
;K>y-hU;U(511ing, 2. 37mmol) 
©T-h7tKo77>' (4ml) mm^^taA.tZo MUX' 
19. 5i^F^!i#Lyi^.i!K?&*-e7K(2ml). 5N 

. :^m^ti-ho^2>,7i(.mm (imi) ^jiiwin^. mux- 

$^>jw3 0^«^Lfco S;D:s^ife<wSi7k5SM-7^^:|ie/ 



— . 2 7 8 



wo 95/18130 

y f- ;u .) > -'L' 

1 H - N M R ( 

0 ( 4 H , m ) . 
( 2 H , s ) , 

7 . 3 0 ( 4 H , 
SIMS: m / 

mmm 5 2 (D ( 

- ( E ) - X X - 

- 4 ( 5 H ) . 1 
y 7 y o [ 4 5 

i L . N . N - 
( b ) T-mtLA- 
^ A < > 'J Jl 7 I 
© S 15 ^ ^3 J; Of a 

( c ) 1 - ( 

( 4 - (4-^5" 

) * ;U ^< -'I/ 

1 0 - 'J t ^ V - 
5 - c ] [ 1 ] 

m g . 7 5. 9 
^ H - N M R ( 



4 - ( 


4 


— 






7 i > 


( 


4 


9 


1 m 


CDC 


1 


3 


) 


: (5 


2 . 


2 


8 


( 


3 H 


3 . 8 


5 


( 


2 


H , 


m ) . 










z 2 


2 


0 


( 


M + 


b. ) T- 






n 


ti 7 


) - 


1 


— 


( 


4 - 


0 - 'J 






V 


- 1 


- c ] 


[ 


1 


] 






✓1/ 








( 4 - 






)V 


- 1 


> ^ ffl 






PJi 


^ it 


^ S ic 


J: 






T K 


4 - y 










;U - 1 


— 








- ( E 


) 


— 




^- 


1 H - 


1 


ff 


2 


. 3 


y V 7 


-fef 




> 




% ) : 










D M S 


0 




d 


6^ 



PCT/JP94/02282 

g . . 9 4.5%) 

2 . 2 0 ~ 2 . 7 
, s ) , 3.49 
s ) , 7 . 2 0- 

+ 1 ) . 

- ( 2 - * + 
y h + > ;U ) 
H - 1 , 2 . 3 - h 

7 i > ft i T 

- f ^ 7 - ;P ) ;^ 
^mfe^J52<i:|5|:S 

;w ) - 7 - ( N - 

) - 4 ( 5 H ) . 

- h U 7 V o [ 4 , 

fe^^^t&5^ ( 5 7 
: 5 2.28(3 



2 7 9 - 



wo 95/18130 PCT/JP94/02282 



H , s ) 


» 


3 . 


2 


0 




3 


• 


7 0 


( 


4 H , m 


) 


9 




3 . 


4 5(2 


H . 


s ) 


» 




3 


• 


7 


1(3 


H , s ) 


9 




4 


. 4 


0 ( 2 H 


. d 


) . 




6 


• 


0 


0 


( 2 


H 


, s ) . 




6 


• 


8 1 


( 1 H . 


d ) 


9 


6 


• 


9 


0 


( 


2 H 


9 


d ) . 


7 


• 


2 


0 - 


7 , 3 0 


( 4 


H , 


m 


) 


9 




7 


. 2 


9 


( 2 H , 


d 


) 


9 


7 . 


4 2(1 


H . 


d ) 


9 




7 


• 


4 


9 ( 1 


H , d ) 


9 




7 


. 6 


6 ( 1 H 


. s 


) . 




8 


• 


2 


0 


( 1 


TJ 

n 


. d ) . 




8 


• 


8 3 


( 1 H . 


t ) 


» 


1 


1 


■ 


4 


2 


( 1 


TT 

n 


, b r s 


) 


• 






SIMS 


• 
• 


m / 


Z 




6 


0 


6 


( M 


+ 


+ 1 ) . 










( d ) 






ca 




• 
• 


7 




( N 




( 4 - ( 


4 




> 


f- Jl 


- 1 - f 




'J - 






) 












Jl - 


( E ) - 




- ;u 


) 




4 


( 


5 


H ) 


9 


1 0 - V? 


t 




7 


- 1 


H - 1 . 


2 . 


3 - 






7. 




a 


C 4 


9 


5 - c ] 


[ 


1 


] 




'/ T -If f 


> ® 


h U 








D 






M €■ M ^ 




* 


( 5 


4 m g , 


8 


0 . 


6 


% 


) 


• 


















^ H - N M R 


( 


D 


M 


S 


0 




^ 6 


) 


: d 2 


m 


7 


7 


( 3 


H . s ) 




3 . 


7 


0 


( 3 


/ 2 H 


9 


s ) , 


3 


• 


7 


2 


(3/2 


H . 


s ) 


» 




4 


• 


4 


3 ( 2 


H , d ) 


9 




6 


. 8 


3 ( 1 H 


. d 


) , 




7 


• 


2 


0 


~ 7 


• 


4 0(4 


H 


9 


m 


) , 


7 . 4 


4 ( 


1 H 




d 


) 


9 




7 . 


5 


3 ( 1 H 




d ) 


9 


7 . 7 0 


( 1 


H , 


s 


) 


9 




8 


. 3 


3 


( 1 H . 


d 


) 


9 


8 


8 7(1 


H . 


t ) 


9 




1 


1 


• 


4 8 


( 


1 H . b 


r 


s 


) 


• 


SIMS 


• 
• 


m / 


2 




4 


8 


6 


( M 


+ 


- 2 C F 


3 


C 


0 


2 H 



+ 1 ) . 

— 2 8 0 — 



wo 95/18130 PCT/JP94/D2282 



mm 5 6 



4 ( 5 H ) 


, 1 0 - P 


;t + y - 


7 - ( 2 - ( N - ( 1 


H 


-> h 7 y 


- ;i/ - 5 - 


) ;!7 


;l/ t -f ;U ) - ( E ) 




X X ^ 


- 1 H - 1 


.2.3 


- h U 7 y n [ 4 . 5 




c ] [ 1 ] 


> '/ 7 -if 








( a ) 


H % f)i 5 2 




T#fe)tlfc7 - (2- 






( E ) - X 


X X ;l/ ) 


-1- (4-> h + v/^ 


> ;i/ ) 


4 ( 5 H ) 


. 1 0 - 


i^:t + V- lH-l, 


2 


3 - h U 7 


V o [ 4 . 


5 - c ] 


[ 1 ] > y 7 -If f > 





(247mg, 0. 611mmol)©N, N-v?^ 
^;l/;h;UA7$ K C2 5ml) m m iz ^ MSlTh'jy^ 
;l/75>(0. 16ml, 0. 672mmol)x:fe 
J:CK2-:^'oo-l-yf-;Uh'yv^xi>A p-h;Pi 
>x;l/*:7i-h (204mg, 0. 680mmol) 
A. tzo immmWLfc'^^ 3. 4-i?tKn-2H 
- e U K [ 1 , 2 - a ] f U 5 i? > - 2 - ;j- > (115 
mg, 0. 776mmol)^fe<kc;5-75>'-l 
H--fh7y-;P(88mg, 1. 03mmol)<£- 

^©1- (4-yh + ">'<>v?;l/) - 4 (5H). 10 
-v?:t + V- 7- (2 - (N - (lH-xh5y_;u_. 

5--f';l/) ^;l'/<^-f;l/) - (E) - xx — - III 

— 2 8 1 — 



wo 95/18130 

-1, 2. C 
T-tft'>(207 mg, 7 
^H-NMR (DMSO- 
H. s), 6. 00(2H 
d). 6.99(1H. d 
7 . 5 5 ( 1 H . d ) , 
7.76 ( 1 H . s ) . 
11. 47 (IH, brs) 
r s ) . 

SIMS m/z 472 ( 
( b ) 15 IB ( a ) -C ^ fe> 
y 'J Ji:> - 4 ( 5 H ) . 10 

(N - (lH-xh7'/->«^ 
-(E) - xx^;l/) - IH 

[4. 5-c] [1]K>V 
0. 439mmol){C>T 
h V y Jl t u mWS. (6ml) 

^ m m w I ti . ^ m m =^ 

4 (5H). 10-v^:t+V 
-f- h 7V-;l'-5 - 'I'^'U) 
xxx;l.)-lH-l. 2, 



PCT/JP94/02282 



4 




5 


- c ] 


[ 1 ] 




1 


• 


9 


% ) ^ 




7w o 




d 


6 


) 




3 


. 7 


2 ( 3 




s 


) 


6 




9 1 


(2 H , 


) 


* 

w 




7 . 3 


0 


( 2 


H , d ) 




7 


• 


7 0(1 


TT 

H , 


d ) , 


8 


• 


2 


4(1 


H 


, a 


) . 


» 




1 


2 . 4 


2 


C 1 


H , b 


M 


+ 


+ 


1 ) . 








n 




1 


- ( 4 








— 






+ y - 


7 


- ( 


2 - 


— 


5 


— 


^ JU ) 






* /l/ ) 


— 


1 




2 , 3 




* > • 


7 V n 


7 


•fef 




> ( 2 

« 


0. 


7 m 


g . 


— 


V 


— 


;u ( 1 


• 


5 m 


1 ) i 






;!]D 




7 


0 X, 


■C" 1 0 










O 


Hi 


• 




-e 








% W 










H P - 


2 


0 ( 


^ m ^ 




m 




la * © 




IS<b 


^ ^ : 




7 




( 2 - 


( N - 


( 1 H 


ft 






* ;P ) 


- ( 


E ) - . 

• 


3 




h 


U 7 V n 


[ 4 


, 5 - 



wo 95/18130 PCT/JP94/02282 

c] [1] <yVT-^\£y02i-Y^)^2>^^ (12 2m 
g, 72.9%)*^fco 

^H-NMR (DMSO-dg) : S 7. 00 (1 

H. d). 7.41(1H, d), 7.49(1H. 

d) ,7.65(lH, s). 8.31(1H, d) 
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^H-NMR (DMSO-dg) : 6 0. 91-0. 
94 (3H.,m), 1. 64-1. 65 (2H. m), 
2.. 8 0- 2. 90 (2H. m), 4. 10 (2H, 
s). .7.25(lH,d). 7.41(1H. s) 
.8.2 3(1H. d), 10.68(1H, br 
s ) . 
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'J j:. ^ J. - 7- JU X' ^ I f:i m L X ^ n^f^Fu^^ 
M(0 7 - ( N - ( 3 - * + '> ^ a /N' y ;l/ ) - N - 

n \£ JU T i J / =f- Jl) - 3 - ( 4 - y h 4^ i/ < > V? ) 
-4 (5H). 10-i^;i-^V-3H-l. 2. 3-h 
UTVd[5. 4-c] [1]<>V^T-Ift*>(168 
mg, 95%)^#fco 

^H-NMR (DMSO-dg) :5 0.78~0. 
87 (3H. m). 1. 44-1. 59 (2H, m). 

2. 33-2. 47 (2H, m). 2. 66~2. 
89 (2H, m), 3. 22-3. 39 (2H, m), 

3. 71 (3H, s). 4. 56-4. 68 (2H. 
m). 6.07(2H,s), 6.89-6.92 

(2H. m). 7. 16-7. 41 (4H, m). 
8.13-8.23(lH,in). 

11. 43-11. 52 (IH. m), 12. 05 
( 1 H . b r s ) . 

SIMS:m/z 506 (M'^'+l). 

(b) lulE (a) X% 1^ ti t: 1 - (N - i 3 - ii Jl 

3 - ( 4 - / h ^ O Ji:) - 4 (5H) , 10- 

S^;f + V- 3H-1. 2. 3-hUT!/a [5. 4-c] 
[l]^>l/T-t*t">(160mg. 0. 32mmo 

1) iz ^ 7-V-;l/ (1ml) th')yJl:toWM (1 

0ml) t =^tiaA.. lovx'zmmmwttzoKf&mK. 
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3L ^ )V X. - 7- )V 1^ ISc ^ L fz '4k.^ ^ L fz o Z <0 ^ ^ 1 

-2 0 (;!lc:T-teh>=9 : 1) <£-fflC^TmS!LT. SI 
fei^H^t^t&^O^iH'fb^'fe: 7 - (N - (a-*;!/*** 

(5H). 10-v^:t^V-lH-l. 2. 3-hU'7 
[4. 5-c] [1] < y T \£ > O ± Y ^) ^ Is 
*g(90mg, 70%)^^^o 

^H-NMR (DgO): d 0.85-0.94 
(3H. m). 1. 53~1. 66 (2H, m). 
2. 39-'2. 52 (3H, m), 2. 74'-2. 7 
8 (IH, m), 3. 27-3. 37 (2H. m). 

4. 40~4. 52 (2H, m), 6. 90~6. 
94(2H.m), 8. 08(lH,m). 
SIMS:m/z 386 (M'''+1-Na). 

HifeM 6 3 

7 - m - <y 'J )l T I J ) ^ ^ }V - A (5H) . 10 

-v?;j-^V-lH-l. 2. 3-h'J7Vo [4. 5- 
c] [l]^>V74fe> 

(i ^ H as «ai 6 0 i nn fc<kCfm^SlcJ;t)JetT 
^> <fc ^ % ^i o 
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(a) xf-;U 4- (2-7^y-4 - (N-Kt^ 

'J )VT I J :> ^5^;b^>'/-r;i/) - i- h4-'> 

^ > ;U ) - 1 , 2 , 3 - h U 7 V - ^l' - 5 - :<7 ;!<' 4^ 
'>l/-h (1. 43g, 959^) ^ 

IH-NMR (CDCI3) : 8 1. O?--!. 1 
0 (3H. m). 3. 60-3. 8 1(7H, m), 

4. 11-4. 20 (2H. m), 5. 83-5. 8 
6 (2H. m), 6. 26-6. 40 (2H. brs) 
6. 50-6.73 (2H. m). 6. 83-6. 
89 (2H. m), 7. 26-7. 28 (3H, m). 

7. 31-7. 40 (5H, m). 
FDMS;m/2 499 (M"*"). 

« 

(b) . 7 - (N-^>i?;U7^y) ^ i- )V - z - 

(4-yh + '>^>v?;P) - 4 (5H). 10-i^;j- + 
V-3H-1. 2, 3-h'JTyn [5. 4-c] [1] 
<y VT ^ \£ > (.1 . 2g. 97%).Mfe^^4**» 

^H-NMR (DMSO-dg) \ 6 3. 63-3. 
73(7H,m). 6. 15(2H. s). 6. 8 
5-6. 88 (4H. m). 7. 09-7. 12 (1 
H,m).' 7. 22-7.36 (6H,in). 8. 
00-8. 02 (IH, m). 
SIMS:m/z 454 (M"'' + l). 

( c ) ^^it^m : 7 - ( N - < > 7 $ y ) ^ 
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^ Jl- 4 ( 5 H ) . 1 0 - ;i- + V - 1 H _ 1 , g . 3 
- h V T V n [4. 5-c] [1] O V 7 \£ > (1 
08 mg. 9.S ^ n^^^iki^^ ; 

H - N M R 
2 5 ( 4 H . m ) , 



(DMSO-dg) 



' S 4 . 11-4. 
7. 16-7. 61 (7H. m). 
8. 20-8. 36 (IH. m). 9. 54 (IH. 
^ r s ) , 11. 50 (IH. brs).. 
SIMS: m./ z 334 (M"''+1). 




C4. 5-c1 [13 < > V 7 t' > 

iii^mnti-cmMm6 3cr> (b) i titz i - 

(1^ -<> i? J17 i J ) f. ji - 2 - (4 - / h ^ iy< 
>>?;l/) - 4 (5H) , IQ-'Jt^V-SH-l, 2, 
3 - h 'J 7 7 n [ 5 , 4 - c ] [ 1 ] <y^/ 7 -H t' >. ^ 

(a) 7 - (. N-T^^5^;^.-N-<>S?;^y^yy• 
f^;^) -3 - (4-y h^'><>v?;l.) - 4 (5H) 
1 0 - + V - 3 H - 1 . 2 . 3 - h U T y D [ 5 . 

4-c] Cl]-<>yT-tff>.Mfe^g^^«&5^(14 
0 m g . 8 1 % ) : 



— 2 9 5 - 
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WO 95/18130 rv,iiuj^^*t/w^-w^ 

^H-NMR (DMSO-dg) : d 2. 10-2. 
17(3H/m). 3.72(3H, s), 4.5 
0-4. 58 (4H. m). 6. 08 (2H, s). 

6. 90-6. 92 (2H, m). 7. 16-7. 
47(4H.m). 8.16~8.22(lH.m). 

11. 46-11. 53 (IH, m). 
SIMS:m/z 496 (M'^+l). 

(b) m^it^m^ 7 - (N-T-fe^^W-N-'^^ 
7 I J >^ r JV) - 3 - i 4 - / Y ^ Ji^) - 

4 (5H). lO-S^^r+V-lH-l, 2. 3-hU 
7 7d [4. 5-c] [1] K>yT-^b*:/. JlfelSii 

*^t&*(85nig. 70%); 
• ^H-NMR (DMSO-dg) : d 2. 11-2. 
18 (3H. m). 4. 52-4, 58 (4H. m). 

7. 15-7. 52 (7H. m). 8. 2 2-8. 
28(lH.m). 11. 33-11. 41 (IH. 

m ) . 

FDMS:m/z 375 (M"*"). 
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I 

(a) 4 - (2-T$y-4 - (N - (2 
- (N, N-i?^f-;U7$y) 7 I J / ^ JU) 
O V ^ Jl) -1- (4-^h^v/'<>i;;l/) -1. 2. 
3 - h U T y - ;l/ - 5 - * ;P 5K ^ -> 1/ - h ^ H fe 7ft ^ 
(492mg, 100%); 

^H-NMR (CDClg):^ 1.0 7(3H. 

t), 2.20~2.25(6H,in). 2.41 
-2. 44 (2H, m), 2. 65~2. 68 (2H, 
m). 3.73~3,78(2H,in), 3.80 

(3H. s), 4. 18(2H. q), 5. 85 

(2H,s). 6.39(1H, brs). 6.5 
2-6.88 (4H. m). 7. 3 3-7. 3 6 (3 
H . m ) . 

FDMS:in/z 480 (M"*"). 

(b) 3 - a 4 - / h ^ < y 'J Jl') - 7- (N- 
(2 - (N, N - 'J / ^ 7 i y :> xf-;|,) -757^5^ 

-'U)-4(5H). 10-v?;i-^V-3H-l, 2. 3 
-hUT^n [5, 4-c] [1] < > V 7 \£ > ^ M 
fei^^!t^t&5^ (380mg. 88%) ; 
^H-NMR (DMS0-dg):5 2.10(6 
H. s). 2. 30'-2.33(2H.m). 2. 
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(a) xf^;l/ 4 - (2-T^y-4 - (N - (4 
- y h ^ K > i> Jh) T $ y y f- ;U ) < > V ^ Jl) - 1 

— ( 4 - > h + K > V? ;l/ ) - 1 . 2 , 3 - K 'J 7 y - 

;^-5-*;^5K+'>^-^^llfe^6tt(2. 2g. 1 

00%) ;^H-NMR (CDCig) : d 1. 0 
7(3H. t). 3.72(4H. s). 3. 78 
-3. 81 (6H. m), 4. 18 (2H, q). 
5. 86 (2H. s), 6. 40 (2H, brs), 

6. 52-6. 71 (2H, m), 6. 86-6. 
88 (4H. m). 7. 23-7. 25 (2.H. m) 

7. 34-7. 36 (3H. m). 
FDMS:m/z 529 (M"*"). 

(b) 3 - (4-^ h ^ i/ < > 'J JU) - 7- (N- 
( 4 - y h + j/ < > 'J JV) 75y^f-;U) - 4 (5H) 
1 0 - V? 4^ V - 3 H - 1 . 2 , 3 - h U 7 V n [ 5 , 
4 - c ] [ 1 ] > 1/ 7 -fe* t: > , ^ fe B^B ( 1 . 
7 3 g . 8 3%) ; 

^H-NMR (DMSO-dg) :5 3. 72 (3 
H, s). 3. 76 (3H, s). 4. 04-4. 
0 9 ( 4 H . m ) , 6.08(2H. s), 6.9 
0-6. 98 (4H, m). 7. 30-7. 32 (2 
H. m). 7. 43-7. 52 (4H, m), 8. 
24 (IH. d), 11. 60 (IH, m). 

■ 

SIMS:m/2 484(M'''+1). 
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(c) mm (b) tlft^ 3 - h ^ 

y)y^;P-4 (5H). 10-S^:t + V- 3H-1, 
2 , 3 - h U 7 .1/ D C 5 . 4 - c ] C 1 ] K > y 7 -fe* h" 

7 _ ( N ._ ( .4 - ^ ;l/ .-K ^ -> y 5^ U ;l/ ) - N - ( 4 - 
/ h ^ i/ K > V? ;U ) 7 5 y f- ) - 3 - ( 4 - > ^ 
v'<>v^;l/)-4(5H), 10-v^Jt4-V-3H-l 
2. 3-hU7l/o [5. 4-c] [1] O V 7 }:: 
>^«fe^Bl^^^&*(140mg, 67%) ; 
^H-NMR (DMSO-dg) :<5 1. 75~1 
82 (2H. m). 2. 22~2. 53 (4H..m) 

f 

3. 71-3. 72 (6H, m). 4, 45-4. 



5 4 ( 4 H . m ) . 



6 . 0 8 ( 2 H , s ) , 



6 . 8 



6~6. 93 (4H. m) . 



7 . 14-7. 16 (3 



H , m ) . 



7. 30-7. 42 (3H, m). 



8 . 



15-8. 21 (IH, m). 



11. 50-11. 5 



5 (IH, m), 12. 05 (IH, brs). 
SIMS:m/z 598 (M'^ + 1). 



( d ) 



^ E ^ % : 7 - ( N - ( 4 - ^ ;P # ^ •> :/ 



f-'J;!/) 7^>'-^^-'^) - 4 (5H) , 10-i?:t+V 
-lH-1, 2, 3-h'J7Vo [4, 5-c] [1], 
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K y V 7 -a i£ > ^ nn^^B^^M (8 Omg, 1 0 0. 
% ) ; 

^H-NMR (DMSO-dg) : 6 1. 74~1. 
82 (2H, m), 2. 21'-2. 35 (4H, m), 

4. 29-4. 54 (2H, m). 7. 11-7, 
21(lH,m), 7.36(1H, s), 8.2 
1-8. 24 (IH, m), 8. 41-8. 43 (1 
H, m). 10.9 8-11. 17 (IH. m). 
12. 05 (IH.brs). 
SIMS:m/z 358 (M"'"+l). 

7 - (N-7-{r$^;U7$y>f-;l/) - 4 (5H). 10 
-i?:j-^V-lH-l. 2. 3-hU7 7n [4. 5- 
c ] [ 1 ] ^ > 7 7 -if b" > 

HiS^jse© (b) T'^#t»nyix 3 - (4-^ y ^ i/ 

K y 'J - 7- (N - (4-y Y ^ i/ < y 'J )V) 7 i 
>'>^;l/)-4 (5H), 10->'3^ + v- 3H-l. 
2. 3-hU7yn [5. 4-c] [1] K>y'7Hft: 

(a) 7 - (N-7Hrf^;W-N - (4-^ Y ^ ^ 
y V Jl^^ 7 \ J ^ f^') - 3- (4-y h4-'>'<> Vl/ ) 

— 3 0 1 — 



• 
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-4(5H), 10-v?:t^V-3H_-l. 2. 3-b 
y 7 y n [ 5 . 4 - c ] CI] > V T -If h- > (283 
mg, quant.); 

^H-NMR (DMSO-dg) : 6 2. 07 (3 
/'2H. s). 2.19(3/2H. s), 3.7 
18(3H. s), 3.70(3/2H. s), 3. 
724 (3/2H, s), 4. 42-4. 55 (4H. 
m). 6. 08 (2H, s). 6. 84-6. 94 
(3H, m). 7. 14-7. 18 (2H. m). 
7. 14-7. 18 (2H. m), 7. 28.-7. 3 

5 (2H, m), 7. 33-7. 35 (1/2H, m) 

7. 88-7. 96 (IH. m). 8. 14-8. 
22 (IH. m), 8. 39- 8. 44 (1/2H, 
m ) , 8 . 8 4-8. . a.„6 .( 1 H , m ) . 11. 4 

6 C1/'2H, s). 11. 53 (1/2H, s). 



(b) i^Bit^m: 7 - (N-7±i-Jl7iJ/^ 
Jl) -4 (5H) . 10-v?:t^7-lH-l. 2, 3 
-hUTVo [4, 5-c] [1] '<>v/T-ef> (2 
3mg, quant.) ; 

IH-NMR (DM.S0-d6) : 6 1. 93 (3 
H,s). 4. 31 (2H.d), 7. 20(1H, 
d). 7.42(1H, s). 8.25(lH,d) 

■ 

8. 49 (IH. t). 11. 43 (IH, br. 
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s ) . 

7- m-^^y^Jlt^-Jl'TiJ;^'^)l) - 4 (5H) 

. 10-v?:t»V-lH-l, 2. 3-hU7Vn [4. 
5-c] i 1 } < y V 7 \^ y 

(a) mmm 6 so (b) -em^>nfc3 - (4-y 

h + v/<>v^;l/) -7 - (N - (4-^ h + 

> 

T5>'yf^;l')-4 (5H), lO-'Jt^V-SH- 
1. 2, S-h'JTyn [5. 4.-c3 [1] <>V7 
•fe't°>(193mg, 0. 4mmol)ON. N-i? 

yf^;i/;i?;i/A7^ K (10ml) 

^ ;P ^nUK(37/fl. 0. 48mmol) ix h 
ij i ^ ;l/ 7 5_„>__(.6 7 0. 4 8mmol)i^ 

M M^X' 1 G^mUWltZo K i& K 'J ^ j:. " 

7 I J / =f- A^) - 3- (4-y h + >''<>v?;l/) - 4 
(5H). 10->?;r + y-3H-l. 2. 3-h'J7 
'/D [5. 4-c] [1] O V 7 -a \£ y (130mg, 

5 8 %) ^ nit o 
^H-NMR (DMSO-dg) : 5 3. 01 (3 
H. s). 3. 64 (3H. s). 3. 72 (3H. 



W 95/18130 



s ) . 


4 


. 2 8 


( 2 


H . s 


6 . 


0 


8 ( 2 


H 




s ) , 


6 . 9 


2 


( 2 H 


» 


d 


) , 


m ) , 


7 


. 2 5 




7 


. 3 3 


( 1 H . 


8 


) . 


8 


• 


1 3 ( 


( 1 H , 


b 


r s ) 


• 






SIMS 


• 
■ 


m / z 




D 


6 2 ( 


( b ) 




15 IE ( 


a 


^ 




=. )V - 


N 


- ( 4 




> 




- 3 - ( 4 


- y h 








'J t ^ y 




3 H - 


1 




2 . 3 


[ 1 ] 


-y 


y 7 -If 


f 




( 1 1 


{C T - V 




( 1 


0 


m 


1 ) t 


^: Jn ;i X 


6 


5 X 


2 










L flit 








L T . 


m 1 - 


( N - y 






7. J\/ ^ 


( 5 H ) 




10- 




+ y - 


V n [4 




5 - c 


] 


L 


1 ] '< 


9 3%) 




O 






^ H - N 


M 


R (DM 


S 0 - 


H , s ) 


» 


4 . 


2 


3 


~ 4 . 


3 0(1 


H 


. d ) 


» 




7 . 5 


2 - 7 . 


7 


5 ( 1 


H 




m ) , 












3 0 



PCr/JP94/02282 



) . 


4 , 3 


3 


( 2 


H . 


s 


) 


6 . 


8 2(2 


H 




d ) 


f 




7 . 1 


D f 


• 




1 


( 3 


H 


9 


( 3 H 


TTl ^ 






n 

I 


. 4 


2 




1 H . 


a J » 




•1 
1 


1 


. 5 


1 




M ^ + 
















tltz 7 


- ( N 










;u 






Jl ) 7 








^ Jl ) 




• 


4 ( 5 


H ) 




1 0 






- h U 


7 '/ D 


[ 5 


9 


4 - 


c 


] 


0 m g 


0 


• 


2 


m 


m o 


I 


) 


h y 




( 1 m 


1 


) 




S IS ^ iw 






































- ;i/ 7 






- 4 






1 H - 


1 . 2 


f 


3 






7 




> y 7 




( 6 


0 


m g 


9 




d 6 ) 


: 5 


2 


• 


9 


5 ( 3 




2 5 ( 


2 H . 


d ) 


9 


7 


• 




5 ( 1 


H , s 


) 


> 




7 . 


7 




8 . 


2 8(1 


H 


* 


d ) 


9 





4 - 



' wo 95/18130 PCT/JP94/02282 

11.45(lH.brs). 
S I.MS :m/z 322 (M"*'+l) . 

mmm 6 9 

7 - (. H - < > -^f > X Jl 7 i J / f- Jl) - 4 (5 

H). 10-v?^^V-lH-l. 2. 3-h'J7Vo 
[4. 5-c] [l]<>'/7-tft:> 

. > ^ > ;^ ;i/ — ;!/ ^ n y K iw ft ;i T ^ >. -fe* > x ;i/ * — 

;t/ ^ o y K ^ ffi ^ £1 ^ (i ^ ^ m 6 8 <!: 1^ a © S > 
(a) 7 - (N-'^^-lfyj^^Psi^ — ;l/-N- (4- 

^ h + :^ V?' ;w ) 7 ^ y y f- ;b ) - 3 - ( 4 - ^ h + 

> ) - 4 (5 H.) , 10-'J:t^V-ZR-l, 

2. 3-hU7yn [5. 4-c] [1] K > V 7 -ii \£ 
.>vmfe^^^t&*(130mg. 58%) ; 

^H-NMR (DMSO-dg) : 6 3. 55 (3 

■ 

H. s). 3.72(3H. s), 4.29(2H, 
s), 4."30(2H, s), 6.08(2H. s) 
6. 68 (2H.d), 6. 91 (2H. d). 

7.00~7.0 3(3H.m). 7.31-7. 
33 (3H. m). 7. 58-7. 67 (3H. m), 

7. 87-8. 03 (3H. m). 11. 46 (1 
H . b r s ) . 

S IMS :m/z 624 (M"^+l) . 
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( N - K > -k* > ;^ ;l/ * — ;u 

. 1 0 - ;f ^ V - 1 H - 

. 5-c] [1]K>V7 

0 m g , 9 8%) ; 

dg):(5 4.02^4. 

9 ( 1 H . d ) , 7 . 5 

-7. 65 (3H. m), 

, m). 8.19(1H. 

( 1 H . m ) , 11. 4 

M + ) . 
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7 - (N - i A - u < y M y 7. )V it- )\/^ 7 \ J 

/ 'f- }l) - 4 (5H) . 10-i^;f^V-lH-l. 2. 

3-h'J7 7oC4. 5-c3 I 1 :\ < > V 7 t' > 

•tf > ;^ ;l/ - ;l/ ^ n U K ^ ffi VWi £i ^ {i ^ H M 6 8 i 

(a) 7 - (N - (4-7;l';rn'<>if>x;l';i?- 

^P) - N- (4-y h ^ -> O 'J Jl) 7 I y ^ 'f- Jl) - 

3 - (4-^h^>''<>i?>'U) - 4 (5H). 1 0 - 'J 
t ^ V - Z H - 1 . 2, 3-hU7yD [5, 4-c] 
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[1] K > V 7 -^i }^ y ^ n^l^Fa^nM (150mg. . 
6 7%); 

^H-NMR (DMSO-dg) : 6 3. 55 (2 
H, s). 3. 72 (4H. s), 4. 29(2H. 
s), 4.32(2H, s). 6.08(2H,s) 
6. 68-6. 70 (2H. m). 6. 9 0-7. 
.0 4 (5H.m), 7. 31-7. 33 (3H, m), 

7. 41-7. 4 6 (2H, m). 7. 9 2- 7. 
96 (2H. m), 8. 03-8. 05 (IH, m). 

11. 47 (IH. brs). 
SIMS:m/z 642 (M'^+1). 

(b) m^^it^lSa^ 7 - (N - (4-7;l/:tnK> 

Ti/^^^l/) - 4 (5H), 10- 
;t + V-lH-1. 2. 3-hUTyD [4. 5. - c] 
[1] K>i/THff>. n^l^Fa^^M (5 Omg. 
6 2%) ; 

^H-NMR (DMSO-dg) i 6 4. 04-4. 
06 (2H, m), 7. 09-7. 18 (IH. m), 

7. 32 -7. 47 (3H. m), 7. 84-7. 
88 (2H., m). 8. 19-8. 21 (IH, m), 

8. 35-8. 38 (IH. m). 11. 41 (1 
H , brs). 

SIMS:m/'z 402 (M''"+l). 
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7 - ( N - (4 
f- ;U ) - 4 ( 5 H ) . 10 



->?:t+V-lH-l, 2. 



3-hU7 7P [4. 5-c3 [1] K y V 7 \£ > 
^ ^ > 7. }V ^ )V !^ u ^) K{Cf^^T4-^'aoK>4f 

> X ;P 5^ - iJ' n U K ^ ffl ^ £t ^ > HJfe 6 8 <h H 

(a) 7 - (N - (4-^'nD'<>Hf>x;U* — 
-N - (4-y h + ->'<>s?;i/) 7^yyf-;l/) - 3- 

(4-yh + '>'<>i^;P) - 4 (5H). 1 0 - 'J t ^ 
V-3H-1, 2. 3-hUTya [5. 4-c] [1] 
O V 7 \i y ^ n ^m. ¥b % Z ^ m E . 56 

^H-NMR (DMSp-dg) : 5 3. 56 (3 
H, s). 3.72(3H. s). 4.31(2H, 
s). 4.32(2H, s), 6.08(2H. s) 
6.69(2H. d). 6.91(2H. d), 

7. 0.3-7. 06 (3H; m). 7. 30-7. 
33 (3H, m), 7. 63-7. 65 (2H, m), 

7. 84-7. 86 (2H. m). 8. 02-8. 
05(lH,m). 11.45(lH.brs). 
SIMS:m/z 658 (M'^+1). 
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Jl X. - 7^ )l X' L ^ L X ^ 1 - h ^ i/ < 

>S^;l/)-7 - (2--?< h ^ i/ y ^ i- iy ^ ) - 4 
(5H). 10-2^;t^V-lH-l. 2, 3-h'J7 
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>v^yU) - 7- (2-> h ^ y ^ i- i/ t ^ :> - 4 
(5H). 10-i?:t+V-lH-l. 2. 3-h'JT 



Vo [4, 5-c] CI] < > ^/ T -a \i > (194 



m g , 



0. 389mmol)lc^7 — V-;l'(0. 4ml) 
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K > )l) - 4 (5H) . 10-i^;i->y-lH-l, 
2. S-hUTl/n [4, 5-c] [1] <>7THfh' 
>(197mg, 9 2%)^ # o 

^H-NMR(DMSO-dg) :5 3. 71 (3H. 
s). 5.74(2H, s), 6.01(2H, s) 
6. 90 (2H. d). 6. 99 (IH. d). 
7.02(1H, s), 7.27(2H, d), 
7. 69(2H.d). 8. 04 (2H, d). 8. 
1.5 (IH, d). 11. 17 (IH, s). 
EIMSim/z 502(M"''). 

(b) tulH (a).-e^t>tlfe7 - (4-^D.a7x 
■ ± i/ )V t ^ i/') -1- (4-^ h + '>^>v?;l/) - 4 
(5H), 10-i^^^V-lH-l, 2. a-hUT 
y n [ 4 . 5 - c ] C 1 ] > '/ 7 -b* f > ( 2 5 0 m g , 

0. 497mmol)*^7 — V-;l/(0. 5ml) 
t V ^) y )l ^ u (5, 0ml) i^ffil^T^ HJfe^ai 

*©MiS{b^^7 - (4-^nD7i^i/;i/^4^v/) - 
4 (5H). 10-i^;i-4^V-lH-l, 2. 3-h'J 
ryn [4. 5-c] [1] < y V T ^ \£ y (176m 
g. 93%)«-^/io 

^H-NMR (DMSO-dg) : 6 5. 74 (2H, 
s). 7. 02 (IH.dd), 7. 07 (IH. 
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d), 7. 69 (2H.d). 8. 04 (2H. d) 
8.26(1H, d). 11.21(1H. s). 

SIMS : m / z 383 (M"''+l) . 

mmm 7 5 

4 (5H). io-i;t=^v-7- (3-7xy^'>:f 

o^°4^i/) - lH-1. 2. 3-hU7-/o [4. 5- 
c ] [ 1 ] < > V 7 4f b' > 

(a) m 2 5 O (e) -^niotlitl-t K.n + 

->-! - (4-^h + '><>i?;l') - 4 (5H), 10 
-i?:t^V-in-l, 2. 3->'j7yn [4. 5- 
c] [l]'<>y7-iff>(300mg, p. 856 
m m o 1 ) j£: >, 7-feh> (3ml) ^ feiC^N, N-v? 
y ^ ;U A 7 $ K (6ml) © S ^ ^ iSH= ^ *^ L ^ C 
tllc^^:^7U'i7A(2.3 7mg. 1. 72mmol) 
<i:3-7iy+v'-/ob';l/:/n$K(0. 6 7ml. 
4. 2 5mmol) t ^ ta A. fz o C©^/g^mg^7 3 

(4-y h + S/'<> >?;!/) - 4 (5H) , 1 0 - ^ ^ 
V-7 - (3-7xy + i/:fD,t^+•>) - lH-1, 2. 
S-h'JTV/n [4. 5-c] [1] <>'/7-tft:'> 

(178mg, 43%)<lr#fco 

^H-NMR (DMSO-dg) : 6 2. 15-2. 
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2 6 ( 2 H . m ) . 3 . 

3(2H. t), 4. 2 

( 2 H . s ) . 6 . 8 6 

7 . 0 9 ( 1 H , d ) . 
m ) , 8 . 1 5 ( 1 H , 
s ) . . 

EIMS: m/z 48 

(> ) ij IB ( a ) T ^ 

> ;U ) - 4 ( 5 H ) . 1 
xy + '>:fojJ?4-i/) -1 
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0. 417mmol)^x 

h 'j y jl^ t ti mm ( 4 ... 0 

om^it^^ : 4 (5H) 

V o [ 4 . 5 - c ] [ 1 ] 

9 3 % ) ^ ?i y:: o 
^H-NMR (DMSO- 

quintet), 4 
2 5 ( 2 H . t ) , 6 . 

7 . 13 ( 1 H . d ) , 

8 . 2 6 ( 1 H . d ) , 
SIMS:m/2 365 

- 3 
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71 (3H. s). 4. 1 
4(2H. t), 6. 01 
-7. 05 (6H. m). 
7. 23-7. 35 (4H. 
d); 11.22(1H. 

4 ( M + ) . 

btl/il - (4-y h + 
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T - V - ;U ( 0 . 4ml) t 
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. E. IMS:m/2 4 68 (M"*") . 

(b) lu.lB (a) - (4-> h + 'X 

> 'J Jl") - 4 (5H) , 10-i^:t4-V-7 - (3-7 
i-;l/:fD;i?+i/) - lH-1. 2. S-hUTV'D 
[4. 5-c] [l]'<;/yT-tft'>(114mg. 
0. 243mmol) ^ ^ 7-7-^1/ (0. 2ml) t 

: V V y t nmwi (2. 0ml) <j:^sc>-Cx Mmm 7 

® ^ IE <h : A ( 5 H ) , 1 0 - ;t + V - 7 - (3 

-7i-;l/:^n;i?^v/) - iH-i, 2, 3-hU7V 

n [4, 5-c] [1] <>VT-tft°> (87mg, 

I 0 0 96 ) # o 

^H-NMR (DMSO-dg) : 6 2.. 07 (2H. 

quintet), 3. 41 (2H, t), .4. 

t 

07 (2H, t), 6. 95 (IH. dd), 7. 

II (IH. d). 7. 16-7. 35 (5H. m), 
8.26(1H. d). 11.25(1H. s). 

SIMSim/z 349 (M^+l). 

mmm 7 7 

4 (5H) . 10-'J:^^y-7- (4-7x-;l/:fh 
^'>) - lH-1. 2, 3-h«J7yD [4. 5-c] 
[ 1 ] ^ > '/ 7 -if h° > 

(a) IIM^a|250 (e) n h> tl 7 - t Kn + 

- 3 17 - 
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+ - 4 (5H), 10 

-i^:^-+V-lH-l, 2. S-hUTVo [4. 5- 
c] Cl]'<>'/T-lfb'>(200mg. 0. 571 
m m o 1 ) ^ ^ N , N - V? ^ ;l/ ;l/ A 7 $ K (6ml) 
Iw^i^LxCnic^M^'J-J^AClSSmg. 0. 9 
9 8mmol) t ^ 4-yj^^Jl-^'f-)l'fuih*C2 4 
3mg, 1. 14mmo I ^ t ^ m ^ fz o Z. O m M ^ ^ 

mmm 7 3 t mm o K It; ^ ^ j: laim iz n t z t k ^ 

1- (4-yh4-'>'<>i?;l') - 4 (5H). 10 
-J?;f^v-7 - (4-7jL-;u:/h4^i/) - ih-i. 

2. 3-h'J7v/n [4. 5-c] [l]'<>y7-^f 
> (186mg, 68%) ^Iffco 
^H-NMR (DMSO.-dg) : 6 1. 67-1. 
82(4H,m). 2.6 4(2H, t). 3.7 
1(3H. s), 4.09(2H, t), 6.01 
(2H. s), 6.89(2H, d), 6.91 
(IH.dd). 7.05(1H. d). 7.15 

'-7.35(7H,m), 8.14(lH.d), 

11.21(lH,s). 

SIMS:m/z 483 (M^+l). 

(b) 1512 (a) T-#t>nfel - (4-y h^v/< 

>i^;P)-4 (5H), 10-'Jt^V-7-CA-y 

a, ^ JV y h ^ z/) -1H-1..2. 3-h'J7'/n [4. 

5 - c ] C 1 ] >< > y 7 •<? e > ( 2 0 0 m g . 0 . 4 

- 3 18 - 
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14mmo 1) 7-y-;l/ (0, 4ml) t h V y 

^ a mm C 4 . 0ml)i«•S^,^T^||^S^7 3^::^ 

oTite^s, ^i&mi- i c t iz J: V) , Win&^^omsd. 

Jl:r h i^) _1H_1^ 2, 3-hU7'/o [4. 5 
-c] [1] ^ > V 7 -k* t' > (141mg, 

^ wfe o 

^H-NMR (DMSO-dg) : 



9 4%) 



8 3 ( 4 H , m ) 

9 ( 2 H . t ) , 
9 ( 1 H . d ) , 

8 . 2 5 ( 1 H 

E I M S : m / z 



- S 1.66—1. 
2.65(2H. t). 4.0 

6. 94 (IH, dd), 

7. 15-7. 32 (5H. 
d). 11. 25 (IH. 



7 . 0 
m ) , 

s ) . 



3 6 2 ( M ) . 



4 (5H), 10-v?;r^V-7-(2-7 
h 4^ '> ) - 1 H - 1 .2,3- 




[ 1 3 < > V 7 -a t' > 



( a ) 



mm 2 5 (D (e) t^m^titzi-th'u^ 

- (4-^ h ^ iy -<> Jl) - 4 (5H) , 10 
-i^^ + y- lH-1. 2, 3-hUT7n [4, 5- 
c] Cl]<>y7Hfe>(200mg. 0. 571 
mmol) N, N-v?^^;l..-^;UA7$ K (7ml) 

lw^^L> Cniw^^^ y i>A (1 1 8 



0 . 8 



- 3 19 — 
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5 4m.mol)il-3-K-2-7iy + ->i:^i' 
(3 5 4mg, 1. 43mmo 1) t ita A. ti o C® 

mm^ ^ mmm 7 3 iP^osiSx ^ tf^mmKn t 

Z t iz. J: ^ 1- (4-^ V ^ < y 'J Jl^:> - 4 (5H) 

lH-1. 2. S-hUT^D [4. 5-c] [1] 
y V T \^ > (141mg. 52%) i nil o 
^H-NMR(DMSO-dg) : 6 3. 71 (3H. 
s). 4.31~4.38(2H,m), 4.38 
~4. 47 (2H, m). 6. 01 (2H..s). 
6. 90 (2H. d). 6. 93-7. 06 (4H, 
m). 7. 10 (IH. d), 7. 25-7. 38 

(4H.m), S.lBClH.d). 11.26 

( 1 H . s ) . 

SIMS : m / z 471 (M"'"+l). 

(b) MB (a) X-n nti 1 - (4-y h + '>< 
- 4 (5H). 10 - 'J 'J - 7- (2-7 
jcy^i/xh^^i/) - lH-1, 2. 3-hU7yn 

[4. 5-c] [l]'<>V74ff>(164mg, 
0. 349mmo 1) *x T-y-;l' (0. 3ml) t 
h'j7;l/;4-D|^K (3, 0ml) ^ffiV^T^ IISSM7 3 

mmit-^fl^. 4 (5H). 10-i^:^ + V- 7- (2- 
7iy+v/xh + v/) - IH-l, 2, 3-h'JTVa 
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(a) mS^250 (e) -e?ibn^7-^tKo4^ 
'>-l - (4-^h+.'><>i?;P) - 4 (5H). 10 
-i?;t + V- lH-l, 2. 3-h'J7Vn [4. 5- 
c] [l].'<>7T-bft:>(200mg, 0. 571 
mmo 1) T ^ V y (3ml) ^ *iJ;D^N, N-i; 

/ ^ )l ^i-^ )V I. 7 I K (3ml) 0S^^ii{C^;i>NLx C 
n{cKK*'J';7A(95mg, 0. 687mmol) 
ix l-'::^n-t-4-/7i — ;b-2-7':^y>(15 6 
mg, 0. 687mmol) i<&jD;ifco C:o^?&<£- 
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- V? + V - 7 - i 2 - ^ 

-lli-l. 2, 3-hU 

< > y 7 -b* t* ( 2 6 7 m 
^H-NMR (DMSO- 

9 2 ( 4 H . m ) , 3 . 

8 ( 2 H . s ) . 6 . 0 

(IH. dd). 6. 9 

( 1 H . d ) . 7 . 15 

8 . 12 ( 1 H . d ) . 
EIMS:m/z 496 

( b ) . fi E ( a ) t? # 

> 'J Jl) - 4 ( 5 H ) . 1 

+ v- 4- 7i-;i/:?'>4- 

U T v'' D C 4 . 5 - c ] [ 
mg, 0. 538mmo 
ml) tV')yJl^^uW^^ 

^^(Dl^mit^m : 4 (5 
(2-;i-+y-4-7i- 

3-hUTyn [4, 5- 
(182mg. 90%) 

^H-NMR (DMSO- 

9 4 ( 4 H . m ) . 4 . 
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* 

8(1H. dd), 6.99(lH.d). 7.1 
6-7. 33 (5H, m), 8. 23(1H, d), 

11. 23 (IH. s). 
S:IMS:m/2 377 (M'^+l). 

* 

mmm 8 o 

7 - (2-t: Kp4^i/-4--7x.::^;l.yh4^v/) - 4 
(5H), lO-'Jt^V-lE-l, 2. 3-hU7 
'/p [4. 5-c] [1] <>V7Hft:'> 
^JI««I7 9® (b) •e^i^>^^fc7 - (2-;i- + y- 4 

+ - 4 (5H), 10-v?;r + v- 
lH-1, 2. 3-hU7yo [4. 5-c] [1] < 
> V T -^i \£ > i Z B m g , 0. lOlmmol)^^ 
9 J - (1ml) ommW. t \^ ^ ^ %± Y n 

•>A(4mg, 0. 106minol)^tia^N^aic 

* 

K (0. 2ml) *Jn;i> ii # L o S IS ?g 

J-7K^jD;i3tm. :^i5KiiiL^o #ftiJLA:ztia^ii9i 

■^SCitcJ;?)^ :^IS^fc:^®I: 7 - (2-t KD4^i/- 

4-:7x.i.yU:?'h + «>) - 4 (5H) . 10-i^;t + v 

-lH-1. 2. 3-hU7yn [4, 5-c] [1] 

« 

'<>l/7-lfe> (33mg. 86%) <&^fco 
^H-NMR(.DMS0-dg):5 1.65-1. 
90 (2H, m), 2. 58-2. 91 (2H. m), 

— 3 2 3 — 
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^H-NMR (DMSO-dg) : 6 2. 2.1 (2H, 

* 

quintet). 3.71(3H, s), 3. 
80 (2H, t), 4.19 (2H. t). 6.0 
1(2H. s), 6.90(2H. d). .6. 94 
(IH. dd). 7.09(1H. d). 7.2 7 
(2H. d), 8.16(1H, d), 11.22 
( 1 H . s ) . 

EIMSim/z 426 (M"^). 

(b) ME (a) T^b»tlfc7 - (3-^au:fu 
-1- C A - / V ^ < > 'J Jl) -4 (5ii) . 
10->?:i-^V-lH-l. 2 , 3-h'JTyo [4. 
5-c] [l]^>V7-lfh'>(100mg, 0. 2 
34mmo 1) ^ ^ N ,. $i - ^ Jl jl, a T i K (2 
ml) {w^*^Lx cnjw^K^iJ-^A (16 2mg. 
1. 17.mmol)>4.-<>>?;l't'''^7i^>(0. 2 
0ml, 1. 15mmol)^fei:CF3'i7'f|:^hy';7 
A(105mg, 0.701mmol)<£:jD^^60 

'c-e2HF^itj$L.fco sis^eetcTk^jp^x ^fait f:.tt m 

* ii L . T s 7 - ( 3 - (. 4 - < > A - 1 - \£ K 7 'J 

^ JU) zf a ^ i/ ) -1- (4-p< h + '>'<>v';l/) - 

4 (5H). 10-':^;t + V- lli-l. 2. 3-hy 

TVo [4, 5-c] [1] < y V T -if \£ > (116m 

^H-NMR (DMSO-dg) : 6 1. 90 (2H. 
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~ 7 . 7 2 ( 1 H . 
SIMS : m / z 

H ) . . 

mmm 8 2 

4(5H). 10-'Jt^y-l-CZ-(l-\£Ki) 
P - JU} a Jf- i/) - iH-1. 2. 3-hU77a 
[4. 5-c] [1] ^>'/7Hfe> 

(a) mmm 8 1 <D (a) x-m ntz i - (3-^ 

(5H). 10-i^;t + V- lH-l, 2. 3-h'JT 
V'n [4, 5-c] [1] < > V 7 -k'l^ y (lOOmg, 

0. 2 34inmo 1) ^ ^ N, N-i?^f-;l/;^;l/A7 
$ K (2ml) IC^*>L> cnic^mr^U'^A (162 
mg. 1.17mmol)xt°^Ui;> (0.12m 
1. 1. 21mmol)^;feJ:at3«>'fb:^hU'i^A 

(105mg, 0. 701mmol)^Sn;i^oC© 
^?fiE^>llife^J8 10 (b) il^^oSf&x *>J;c;^in. 
Sic#-r::<i:icj:«9, 1- (4-y v?;l/) - 

4 (5H), 10-S^:t+V-7 - (3 - (l-f'^U 
) y a # + i/ ) - 1 H - 1 , 2 . 3 - h 7 y D 
[4, .5-c] [l]^>'/7-l?f>(94mg, 8 
4 % ) ^ntZo 

^H-NMR(DMSO-dg) :5 1. 30-1.. 



PCT/JF94/02282 



m ) . 

447 (M'''+1-2CF3C02 



3 2 7 . - 
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43 (2H, m), 1. 43~1. 55 (4H, m), 

1. 89 (2H, quintet), 2. 25'- 
2.42(4H. m), 2. 36 (2H. t), 3. 
71 (3H. s), 4. 09 (2H. t). 6. 0 
1 (2H, s). 6. 87~6. 95 (IH. m). 
6. 89 (2H, d), 7.05 (IH. d). 
i: :7 . .2.7. (2H. d). 8. 14(1H. d). 1 
1 . 1 9 ( 1 H . s ) . 
SIMS:m/'2 476 (M'^+1), 

(b) Iul2 (a) X-m <^ tifz 1 - (4-^ h + 'X 
> 'J Jl) - 4 (5H). 10->?:i-+V-7 - (3- 
(l-f'^Ui?-;!/) -f a ^ i/) - lH-1. 2. 3 
- Y V 7 u [4. 5-c] [1] < > V 7 -a \£ > (1 
32m g, 0. 278mmol)*xT— V-^l/CO. 
3ml) thOyJl^vnm. (3. 0ml).i^MV^Tx 

mit-^^ : 4 (5H) . 10-v?;f+V-7-(3- 
( 1 - f ^ ij V? - ) Zf u ^ 'y) - 1 H - 1 . 2 , 3 
-hUryo [4. 5-c] CI] '<>V7-fe'h'>Oh 
^) y Jl' t a nmm. (81mg, 62%) o 

^H-NMRCDgO) : «5 1. 40~1. 55 

(IH. m), 1. 63-1. 85 (3H, m), 

1. 85-2. 00 (2H, m), 2. 06-2. 1 

8(2H.m). 2.94(2H, dt), 3.. 
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(IH. s), 6.16(1H, d). 7.55 

( 1 H . d ) . 

SIMS:m/z 316(M''"+1-CFqCOoH) 



8 - (4-^ h4-'>7x^'>;U:t4-->) - 4 (5H) . 
10->^;t4^V-lH-l. 2. 3-hU7-/p [4. 

5 - c ] [ 1 1 r< > '/ 7 -If fc: > 

(a) mmm z 9© (f) r-n titu s - t v u ^ 

i/ - 1 - ( 4 - V ^ 1/ < > 'J Jl) - 4 (5H.), 10 
-2^:*-^V-lH-l, 2. 3-hU7 7D [4. 5- 
• c ] [ 1 ] > y 7 -fe* f > (95. 2 m g . 0 . 27 
mmo 1) «-N, N-i^</f';U?^;UA7$ K (3ml) 
{-^iSL^ CtUii^^^U-i^i. (56. 6mg. 0. 
4 1mmol) is 4-;'^V^iyy^±iyJUZfnl}^ 
(93. 9ing, 0. 41mmol) t ^ M A. ^ m. ^ 

(4-y h + >''^>>';l/) -8 - (4-y h^'>7i:^ 
i/ )lt ^ i/) -4 (5H), 10-i^:i-+y-lH-l. 
2, 3-hU7yo [4. 5-c] [l] K > ^/ T \i 
>(134. 5mg. 99%)<£-^yio 
^H-NMR (DMS0-dg) :5 3. 71 (3 
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SIMS: m/z 379 (M''"+l). 



ife^J 8 5 

8 - (2-;<h^i/J.h4-'>) - 4 (5H). 10 - i? 
;f^V-lH-l, 2. 3-h'J7Vo [4. 5-c] 
[ 1 3 > y T -b: b* > 



( a ) 



Jfe0!I3 9O (f) •e?#fe>nyr8-bKn^ 



- (4-yh^'>'<>-:^;i/) - 4 (SJi), 10 
-S^^^V-lH-1. 2. 3-hU7yD [4, 5- 
c] [l]'<>y7-lffc:>(300mg, 0. 86m 
mo 1) ^N, N-j^y^;l'*>>UA7$ K (9ml) iz 



*.U'^7A(178mg, 



1.29 



mmo 1) ^ 2 - / h + i/i^;l/^'nU K (1 1 7 u 1. 

1. 29mmo 1) ^ isJ:i^3^iti-VV^J^ (1 9 
3mg, 1. 29mmol)<£rj0;iN l00t*>e>l 
2 0'CT3^F51t^Ly£o SlSS^^^-mS^J? 3i|5l 



%m ¥nikn^O 1 - 



(4--?' h + v/^>j^;U) - 8- (2-y h + '>xh 
'>)-4(5H). 10-v^;t+V-lH-l, 2, 3 
-hU7V^n [4, 5-c] [1] < > V T > (1 



8 1. 9 m g , 
1 



5 1 %) ^ e 
H-NMR (DMSO-dg) : 6 3. 35 (3 
H,s), 3. 57(2H. t), 3.71(3H, 



s ) , 



4 . 16 ( 2 H . t ) . 



6 . 0 0 ( 2 H , s ) 
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6 . 9 0 ( 2 H . d ) . 
7. 40 (IH. dd). 



7 . 2 9 ( 2 H . d ) , 
7 . 4 9 ( 1 H . d ) , 



7, .5 9 (IH. d). 11, 30 (IH. brs) 



EIMS: m / z 408(M"''). 

(b) MIS (a) -Clitonytl - i A - :^ Y ^ < 
y 'J J\^^ - 8- (2-.^ h + ->ih + '>) - 4 (5H) , 
10-i^;i-+7-lH-l. 2. S-hUT^D [4, 



5-c] [l]'<>yT-trf>(a) (181. 9 



m g , 



0. 45mniol) ^ ^ 7 — V-;U (0. 5ml) t 

hy7;p;tDi^i?(5mi) t ^ m X ^ m.mm 1 z t 



'fl:^^:8-;'h + '>ih + '>-4(5H). 10-S^ 
:t+V-lH-l, 2, S-h'JTVn [4. 5-c] 
[1] < y V 7 M \£ y (120. 2mg. 94%) 



^H-NMR (DMS0-dg):(5 3.31(3 
H. s). 3.68(2H. t), 4.17(2H. 



t ) . 
d) . 



7.40(1H. dd). 7.53(1H, 



7 . 7 2 ( 1 H . d ) . 



11. 3 6 ( 1 H . 



brs). 



EIMS: m / z 288 (M"*"). 
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8 - h^'>:7x>->;U;t4^->) - 4 (5H) . 

10->^;j-^V-lH-l, 2. 3-hU7yo [4. 
5 - c ] [ 1 ] ^ > y 7 -tr t:' > 

(a) mSf0 39 © (f) T'^lt.n^8-t Ko + 
i/ - 1 - { A - :^ Y ^ i/ K y 'J - A (5H.) , 10 
-i?:t + V- lH-l. 2. 3-hU7Vo [4. 5- 
c] [l]^>V7-lft'>(100. Omg, 0. 2 
9mmol) *N, N-v?>f-;U*;i/A7$ K (3ml) 
{C^^L^^K^U'^A (6 1mg, 0. 44mmo 
1) <i:2-yh + '>7i:^-v';byn=K(101mg. 
0. 4 4mmo 1) t ^ 1M ^ ^2aT-3I^P^m#t/::o 

8-- (2-y Y ^ i/ ± i/ JV t ^ i/ ) - A (5H.) . 
10-':^;*-^V-lH-l, 2. 3-hU7V^n [4. 
5 - c ] [ 1 ] > V 7 -If f > ( 1 3 4 . 6 m g , 9 
5 % ) ^l o 

^H-NMR (DMSO-dg) :5 3. 70 (3 
H. s), 3.98(3H. s), 5. 41(2H. 
s), 5.97(2H. s), 6.87(2H..d) 

7.10(1H. t). 7.22-7.35(3 
H.m). 7.40(1H. dd). 7,50(1 
H, d). 7,51(1H. d). 7.64(1H, 
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SIMS: m / z 428 (M'*"+l). 

(b) HUfH (a) 7?^?>nfc8 - (3-^Dn:rD 
f ;l/ + V/ ) - 1 - ( 4 - y h + •> > ) - 4 (5 
H). 10-i?;i- + y- lH-l. 2. 3-hUT'/n 
[4. 5-c] [l]'<>7 7-tft'>(a) (130m 
g. 0. 3mmol)*N, N-S?p'f^;i/;^;l/A7$ 
K (3ml) Jc^jSLs (8 29mg. 

6. Ommol) tN, N-i?y5^;P7^;'iii?:g(4 
89mg, 6.0mmol)<i:*tlD;i^60'C'T?20 
^mmW L iio KmWLK-^ (20ml) ^,it^^ «f 

lwJ:D> HfeM^t^t^^Ol- (4-y h + i/'^^v^;!/) 
-8 - (3 - (N. N-i^^^yPj^y) :;''nf;U;i-4=- 
i/) - 4 (Sfl) , 10-S?:i- + V-1H-1. 2. 3 
- h y 7 y n [ 4 ' . 5 - c ] [ 1 3 O V T \£ > (9 
9. Img, 75%)<£-?i;fco 

^H-NMR (DMSO-dg) : 6 1. 82-1, 
89(2H,m). 2. 14 (6H. s), 2. 3 
5(2H. t), 3.71(3H. s). 4.04 
(2H. t). 6.00(2H. s), 6.90 
(2H, d). 7.28(2H, d). 7.33 
(IH. dd), 7.44(1H. d), 7.56 
(IH. d), 11. 26 (IH, brs). 
EIMS: m / z 435(M'*'). 
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- ( 4 - y h ^ iy < 
y^;P7^y) 

i^;4-^V- IH - 1 

[13 > y 7 -if b' 

o 1 ) <£• ^ 7 - V - 

(3ml) t ^ m 

- ( N . N - y ^ 
5 H ) . 1 0 - 

o [ 4 , 5 - c ] 

: 6 2 . 0 9 2 

H , s ) , 3.2 

, t ) , 7.39 

. d ) . 7.75 

b r s ) , 11. 

+ 1 ) , 



wo 95/18130 



PCT/JP94/02282 



mm s 9 

8 - (2-;j-^y-4-7x^;l/yh^i/) - 4 (5H) 
. 1 0 - 'J yj- ^ V - 1 H - 1 , 2 , 3-hUTVo [4. 
5 - c ] [ 1 3 K > y 7 -i? b° > 

(a) mum 3 9© (f) ■e^l^>t^^8-h Kd4^ 
- 1 - ( 4 - > h ^ -> > ;P ) - 4 ( 5 H ) , 10 
-v?;j- + V- lH-l, 2, 3-hUT'/D [4. 5- 
c] [l]'<>y7-tfh'>(200mg, 0. 57m 
mo 1 ) ^ N , N - ^ f- ;l/ * ;l/ A 7 ^ K (6ml) \Z 
^^LxB^i?:^U'>A(119mg, 0. 86mmo 
1) i2-;i-^v-4-7*-;l/:/h + v/rn$ K (1 
95mg. 0. 86mmol) <i:^jD;i^ MU 1 ^ 

O 'J }V) - 4 (5H). 10-v?;*-+y-8 - (2- 

;t+y-4-7x-;i/yh + i/) - IFI-I, 2, 3- 

hU7yo [4. 5-c] [1] <>y7-lfh°> (27 



8. 6mg, 95%)<&^|:fc« 

^H-NMR (DMSO-dg) :5 2. 80-2 
92(4H.m). 3.71(3H, s). 4.9 



3 ( 2 H , s ) . 
( 2 H . d ) , 



5 . 9 9 ( 2 H , s ) , 



6 . 9 0 



7. 10-7. 30 (7H. m). 



7.34(1H. dd), 7.48(1H. d). 



7 . 5 3 ( 1 H . d ) . 



11. 31 (IH. s). 



3 4 2 - 
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SIMS: m / z 497(M''" + 1). 

(b) luiB (a) T-^e»*ifcl - (4-;^ h + i/'< 

> ) - 4 ( 5 H ) , 1 0 - V? + V - 8 - ( 2 - 
4^V-4-7i~;l/yh^i^)-lIi-l, 2, 3-h 

y 7 y n [ 4 . 5 - c ] [ 1 ] > y 7 -if f > ( a ) 

(269. 9 mg, 0. 54inmol)^^7-=.V-- 
;U(0. 6ml) a:h'j7;l/;*-oi^M(6ml) i^ffi 

llfet&*©^Eib^fe: 4 (5H.) . 1 0->^:t + 

y-8 - (2-;i- + v- 4- 7i-;l/yh + '>) - IH 
-1. 2., 3-h'j7yn[4. 5-c] El]^>'/ 
7-fe'e>(177. 5mg. 87%)^^#yco 
IH-NMR (DMSO-d6).:(5 2. 77-2. 
9 5(4H. m). 4. 9 5 (2H, s), 7. 1 
5-7. 33 (5H, m.), 7. 35 (IH, dd). 

7.52(1H. d). 7.66(lH.d), 
11.36(lH,brs). 
SIMS: m/z 377 (M'^+1). 

H % g!l 9 0 

7 - » ;l/ ^ ;U - 5 - b K n 4- •> - 4 ( 5 H ) . 1 0 - e; 

;r^y-lH-l. 2. 3-h';7Vo [4. 5-c] 

[ 1 < > V 7 -fe' b: > 

( a ) HJi f!l 1 1 © ( c - 2 ) 5 - ( 2 - 7 ^ y 

- 3 4 3 - 
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K > Jl) - 1 . 2 . 3 - 

^ i/ 1/ - V ( c - 2 : M P ) 

T5 - (2-t 

K > V Jl) -1- (4->>< 

. 3 - h U 7 V - ;P - 4 - * ;U 

•eiSo Z <D 5 - (2-hK 

+ 5^ ;l' K > V ;U ) - 1 

- 1 , 2 , 3 - h y T y - 
(883mg, 1. 94m 
0ml) ^mi^ ^ 2 8 % ± h 

- Jl ( 0 . 95ml) 

L tzo z o Kf&mt:: 1 N mm 
^f- )v X. ~ 7- )i t ^ n ^ it o «f 

■ 

>'l'-4 (5H), 1 0 - 'J ii- 

h y 7 y D [ 4 , 5 - c ] [ 

2mg. 52. 5%)^# 
^H-NMR (DMSO- 

H. s), 3. 71 (3H 

s), 5.89(2H. s 

7 . 3 1 ( 2 H . d ) . 

8 . 0 3 ( 1 H . s ) . 
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11. 43 (IH. brs). 
FDMS: m / z 424(ni'''). 

(b) ±iE (a) ■e^i?>nyi5-bK^^£/-l- 

( 4 - > h + i/ > ;u ) - 7 - i? y h + i/ y f- ;u - 4 

(5H).10-i^;i-+V-lH-l. 2. 3-hU7 
V u [4. 5-c] [1] Ky V7 \£ y (94mg. 

0. 22 1mmol) ©•rh5tKD77> (4inl) 
mWL^:.^ INigMTKif* (1ml) <^J)n;is ^^^13. 

-4(5H), 10-S?;i-+V-1H-1. 2, 3-h 
UTVn [4, 5-c] [13 < y V 7 ■>£ \£ y (76m 
S, 90. 9%)<£-^feo 

^H-NMR (DMSO-dg) : 6 3. 72 (3 
H, s), 5. 89 (2H, s), 6, 91 (2H, 
d), 7.32(2H. d), 7.85(1H, d) 
8.20(1H, d). 8.47(1H, s), 
10. 15 (IH. brs), 11. 63 (IH. 
s ) . 

FDMS: m/z 379 (m^+l). 

(c) ±12 (b) ■e^t>n/i7-?h;l/$;l'-5-fc 
Kn + v/-l - (4->f Y ^ 'y K y 'J Jl^ - 4 (5H) ,. 



3 4 5 



wo 95/18130 PCT/JP94/02282 



1 0 - V? 




- 1 H - 


1 . 


2 . 3 




h y 7 y o [4 


» 


5 - c J 


L 1 ] 


K y V 7 




> ( 7 


6 


m g . 0 . 


2 


0 


1 m m 0 


1 ) 






K ( 


1 


ml) ^ in X. 




7 


0 W 3 


0 ^r^ 






o 




^ li <£r M J£ @ 




o iff tU 








^ ^l/ T- ^ ^ L :fc 




IS 






m ^ ^ ^ 








> 7 - '^ i 






5 - t K 




-4(5 


H ) 


. 1 0 


— 


V? ;i- 4^ y - 1 






1 , 2 . 


3 - h 


U 7 y n 


[ 4 


. 5 - 


c 


] [ 1 ] ^ ^ 


y 7 


•If f > ( 


2 0m 


g . 3 


8 . 


6 % ) 










1 H - N 


M R 


( D M S 


0 - 


d 6 ) 


• 


5 7.89 


( 


1 


H . d ) 


8 


. 3 6 ( 


1 H 


. d ) 




8 . 5 4 (1 


H 


s ) . 


1 0 . 


18(1 


H . 


b r s 


) 


11.6 


9 




( 1 H , 


b r s 


) . 


• 












F D M S 

* 


m 


/ z 2 


5 8 


(m + 


+ 


1 ) . 

• 








1 




• 












4 ( 5 


H ) . 


1 0 - 




V - 7 




( p - h ;I/ ;r 






7 ^ y ) 


- 1 H 


-1.2 


, 3 


- h U 


7 


y n [ 4 , 5 




c 


[ 1 ] 












* 




( a ) 


7 ;u 


> ^ ffl 




. - 7 


8 t -e > >f V 




n 


b* ;l/ 7 $ 


> ( 0 


. 11m 


1 . 


0 . 8 


2 


m m o 1 ) O 






5 t K o 


7 7 > 


(2ml 


) m 


^ > 


1 


. 5 N y ;P 


u 




A ( 0 


. 5 1 


ml. 0 


. 7 


7mm 


o 


1 ) ^ tin X. X 


3 


0 




-e X 


d © S JK Iw 


y n f - /l/ 







3 4 6 



W 95/19130 PCT/JP94/02282 

^-'1^(93^4 1, 0. 92mmol) i:2-— hn-4 
- Cp-hJ\^t^Jl^Tiy) ^ y J< 7 Jl -f t \f (14 4. 
5mg, O. Slmmo 1) Of^h7tKn7-7> (2 

litoKit^i6HzWFMC9 0^l. 1. 58mmol)0 
xhvhKo77> (1ml) mm^mA.iz^^ i^Kx 

jl&4^©xf-;l.4-tKn + S/-4- (2-— hn 
-4 - (p-h;l/;i--i';PT5y) 7xx;l/) - 2 - ^ 
yx-h (17 6mg) <Srmfco.^t»tlfcx^;U4-t 
Kn + v/-4 - (2-xhn-4 - (p-h;l/;f>r;UT 
5y) 7xx;l,) - 2-:^f^yx-h;^, h;i.x> (2 
ml) iz^m L > C tl K 4 - h + i/ K > s; ;l/ 7 K 
(2 5 0mg, 1. 53mmol)<&l)D^^100'C1? 

tiiL^^^<S:5iiLT^ xf-;U4- (tKo4^'>- (2 
-xhD-4 - (p - hJU^^A'Ti y) — ;P) 

^>'l') -1- (4-^ h+;><>i;;l.) -1. 2. 3- 
h y 7 y - ;u - 5 - * 4- U - h ( a - 1 ) i ^ i 
^^1'5 - (tKD + '>. - (2-xhD-4 - (p-h;l/ 
^-r^PT^y) 7xx;u) / ^ jl^ -1- (4-;< 
i/ ^ > ;U ) - 1 . 2 , 3 - h U T y - ;p - 4 - ;57 ;U 

- 3 4 7 - 
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- i \> ^ ^ 'J )\^^ -1, 2, 3-hU7y-;P~4 

- * ;l/ 4 •> 1/ - h ( a - 2 ) i©! : l©2i^^ (1 
03. 4m g, 0. 19mmol)©^no:tv;l/A. (4 
ml) ^«[»w^-K^bv>^> (SOOmg) ^Spx.x 

©if^;l/ 1- (4-^ h + - 4- (2- 

1 . 2 . 3 - h u T ;/ - ;i/ - 5 - * ;i/ + i/ 1/ - h ( b_ 

- 1 ) - (4-y h + i/^>i^;U) - 5- 

(2--ho-4 - (p-h;i';i--f;i/T^y) < y 

^l' ) - 1 . 2 , 3 - h U T - ;l/ - 4 - * ;W 4^ U - 
h ( b - 2 ) i©l:l©S^ife(103mg. 10 0 

% ) ^ ^ o 

b - 1 . b - 2 © 1 : 1 S ^ ; 
^H-NMR (DMSO-dg) : 50. 95 (3/2 
H. t). 1. 23 (3/'2H. t). 2. 40 (3H, 
s), 3. 68 (3/2H, s), 3. 74 (3/'2H, 
s). 3. 99 (IH. q). 4. 33 (IH, q). 
5. 68 (IH, s), 5. 73 (IH, s), 6. 8 
6 (IH. d). 6. 94 (IH. d). 7. 23 (2 
H . d ) , 7. 39 (2H, d). 7. 54 (1/2H. 
d). 7. 78 (1/2H. d). 7. 92 (IH, d) 
.7. 94 (IH, d). 8. 05 (1/2^. dd), 

— 3 4 9 - 
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^H-NMR (DMSO-d 
t), 2. 39 (3H, s) 
,3. 7 4 (3/2H. s) 
4. 16 (IH. q), 5. 
3 (IH. s), 6. 87 ( 
H, d), 7. 15 (IH. 
d), 7. 29 (2H, d) 
7. 87-7. 93 (2H, 
s ) .. 

SIMS: m/z .514 

(d) 7 ji y ^mm,~f 

=f- )\^ A - (2-T$y-4- 

^ > y -f ;u ) - 1 - ( 4 - ^ 

Z - Y ^) 7 - )V - Z - iJ )V 
xf-;l/5 - (2-7iy-4 

'^^v-r;!/) -1- (4-^ 

Z - V 7 V - )V - b - ti )l' 
01:1^^^(91. 5m 

>/^y-;i/(imi)^?fiejc 

•^7 A y h 4^ '> K ( 3 9 1 . 

c©^?g[^*}^T-e2 0 

t&5^03 - (4-;' h^e/'< 
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5) :51. 00 (3H, 
. 3. 66(3/2H. s) 
. 4 . 1 0 ( 1 H . q ) . 

« 

46 (IH. s). 5. 8 
2H. d). 7. 10(2 
d d ) , 7.22 ( 1 H . 
. 7. 85 (IH. d), 
m). 10. 25 (IH. 

( M + 1 ) 

X 1512 (c) % ti fz X. 

(p - V )V t ^ )\^ 7 I y) 

h ^ V/ K > ) - 1 , 2 , 

^ i/ \y - Y ( c - 1 ) i ^ 

- (p-h;U;t--f;UTiy) 
h 4- -> > ;i/ ) - 1 , 2 . 

+ 1/ - h ( c - 2 ) t 
g. 0. 18mmol)(D 

> TKi^Tx 5. lM:J-hU 
0. 20mmol)^jD;i 

> i^' ;l/ ) - 4 ( 5 H ) . 1 
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(a) 7yl':f>^ffl^Tx *?^L;t2-7$>'^> 
■fe'>5';t-;l'(0. 2 0ml, 1. 87mmol)(D 
xh7tKD77> (15ml) ^«t{C^ eO^TK^-fb 
■^•hy«:7A(76mg, 1. 90mmol)^Jn^^ 
mS-C3 03}F^Jt^Lfco Z. tlK ^ ju 5 - if a Jl - 
1- (4-^ h + i/K>i^;l') -1, 2, 3-hU7V 
-;l/-4-*;l/'K+'>U-h (499mg, 1. 69 

— 3 5 3 — 
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mmo 1) ^MA.^ tK^^TSO^F^n $fe>lcm^T3l^ 

= 3 : 1-1 : 4) JCj;?3«^LTx ^ S S 4* » * © 

5 - (2-T^y7x-;Pf-;t) -1- (4- 
^ Y ^ i/ < :/ 'J jV) - 1 , 2 . 3 - h y T y - ;b - 4 - 
*;U4?+'>l/-h (594mg. 91. 4%) ^^^io 

I 

^H-NMR (DMSO-dg) :5 1. 27 (3 
H, t), 3.71(3H. s). 4.29(2H, 
q). 5.55(2H. s). 5.57(2H. s) 
6.48(1H. dd). 6.72(1H, d). 
.6.84(2H,d). 7.03(2H. d). 
7. 08 (IH. dd), 7. 19 (IH. d). 
EIMS: m / z 384 (M"*"). 

(b) 7;Un*>^HMTxiiK^S4»-e.xf^;l/ 5- 

(2-7^^7* - ;l/5^:t) -1- (4-y h + i/'<> 

) - 1 . 2 , 3 - h U T y - ;i/ - 4 - * ;l/ + i/ 1/ 

(52mg, 0. 135mmo 1) <0 'J / )V 7. 
+ K (15ml) mWL\^ ^ 6 0 % ;!K :^ h y 
A (12. 6mg, 0. 315mmo l)^Jnx.^M 

- 3 5 4 - 
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*^t&p^®3 - (4-^ h + i/<>'v?;P) -10 (9H) 
-;i- + V- 3H-l, 2, [5, 4-b] 

[1, 5]^:/yf-T'iff:/(40mg, 87. 6%) 
^ # o 

^H-NMR (CDCI3) : 6 3. 80 (3H. 
s), 5.56(2H, s). 6.88(2. H. d) 
7. 14-7. 19 (IH, m), 7. 22-7. 
29 (3H, m) , 7. 36-7. 40 (2H. m) . 

8.42(lH.brs). 
EIMS: m/z 338 (M"*"). 

(c) 3 - (4-^ h + i/<>i?;l/) -10 (9H) 
-:r+V-3H-l. 2. 3-hUTyn [5, 4-b] 
[1. 5] ^>Vf^T-fefh'> (301mg. 0. 89 
Ommol) {wT — V-;P(3. 0ml) t h y Jl yir 
ni^K(12ml)^Jin;ix6 5''CTl. 5 mmmW L 

mm-Tir^i^^j^x'^^ift'^^ mm mzT ^ ^ 1 1: o 

T> ^.^ ia(162mg. 83. 

- 3 5 5 - 
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6 % ) ^ o 

Ir-NMR (DMSO-dg) : 6 7, 20 (1 
H. ddd). 7.30(lH.dd), 7.42 
(IH, ddd), 7.55(1H, dd)i 10. 
6 6 ( 1 H . b r s ) . 
EI MS: m y z 218 (M"*"). 

10 (9H) - ;f4^V-lH-l. 2 , 3-hU7yp 
[4. 5-b] [1. 53<>'/^74fh'> 4-^4^ 

(a) 7;i/=f:/^fflMT^ 3 - (4-> 

-10 (9H) - ;t + v- 3H-l, 2. 3-h 
U 7 y o [ 5 . 4 - b ] [ 1 , 5 1 < > V i- 7 -ii \£ > 
(401mg, 1. 19mmor)©lg<b^f-U> 
(32ml)^i&lCx 7 0%in-^'n;Pii$m^i?(3 
20mg. 1. 30mmol)Oig'fbp'^l'>(8. 

-10 (9H) - ;r^V. - 3H-1, 2. S-hU 

- 3 5 6 - 
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TV^n [5, 4-b] [1, 5] O V ^ T ^ \i ^ 

* 

-*^->K(388mg. 92. 0%)^^/:o 



■^H-NMR (DMSO-dg) 
H , s ) . 5 . 9 0 ( 2 H . s ) . 



d ) . 

d ) , 

d ) . 

s ) . 



7 . 3 1 ( 2 H , d ) , 
7 . 4 4 ( 1 H , d ) . 
7 . 7 0 ( 1 H . d ) , 



d 3.73(3 
6 . 9 3 ( 2 H , 
7 . 3 7 ( 1 H . d 



7 . 6 2 ( 1 H , d 
11. 2 0 ( 1 H . 



(b) 3 - (4-j' V ^ <y 'J )V) -1 0 (9H) 
-4-^V-3H-l, 2, 3-hUTyn [5, 4-b] 
[1. 5]'<>yf-T-feff> 4-:t + i/K(388in 
g,. 1. 09inmol)(C7 — V-;l/(5. 0ml) 
t Y U V }V ^ (1 5m 1) 5^1?1. 



T M ffi L > tK N 



^zilSjL^ ^fe^^t^^5^iD:^l2Yk^!a (1 9 4mg, 



7 6. Q %) ^niz 



H - N M R 

H . d d ) , 

H . d d ) . 

( 1 H . s ) . 



(DMSO-dg) : < 
7 . 4 7 ( 1 H . d ) , 
7. 92 (IH, d). 



7.41(1 
7 . 6 5 ( 1 
11.28 



— 3 5 7 — 
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FDMS: m/'z 234(M''"). 

10 (9H) - 2. 3-hU7'/o 

* 

[4. 5-b] [1. 53^>7f-7-tffc'> 4. 4- 
V? 4^ -> K 

(a) 7;l/:f>S?fflMTs 3 - (4-;' h + >"<> 
-10 (9H) - ;i-+V-3H-1. 2. 3-h 
U7'/o [5, 4-b] [1, 5] O V 9 7 -{i t' y 
(29mg, 0. 0857mmol)0:^'fbif'U> 
(10ml)^?gilw^ 7 0%m-^o;Uii3cmSK(4 
Img,. 0. 163mmol) i4. 4. ' ~f";i-b'X 
(e-tert-yf-^U-m-^UV-.'l') (0. 7m 
g, 0. 00195mmol) t ^ m ^ tz o 6 0 °C H 

M i 2 4 m g , 0. 0974mmol)^iijDL^$ 

h ^} ^ .2^ 7k m m ^ m A. fi ^ mm^^ji^-^mtHL^ mm 

ffiTS*L . «lfe»5^© 3 - (. 4 - h ^ ^ > i> Jl) 
-10 (9H) - ;i- + V- 3H-l, 2. S-hUT'/ 
n [5. 4-b] [1. 5] K > ^/ 'f- 7 M > 4. 4 

■ . 

-v?;t^v'K©ia^^ifel (3 5mg) ^ % o 

- 3 5 8 - 
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^H-NMR (DMSO-dg):,y 3.73 (3 
H, s), 5.89(2H. s). 6.94(2H, 
d ) , 7 . 3 2 ( 2 H . d ) ., 7 . 5 0 ( 1 H , d 
d). 7.55(1H, d). 7.82(1H, d 
d), 8. 05 (IH, d). 11. 64 (IH, 
brs). EIMS: m/z 370 (M"*"). 

(b) ±m (a) •e^t>tiyiffl^fiX^|C7-y-;l/ 
(0. 50ml)thVyJltuffWt(.2. 0 m I ) t 

Cn*^>fT'f^>HP~20 (7K:T-bh>=8:2) 
^ffi<<^T*|^LTx «Rfet&*0 1 0 (9H) - V - 

■lH-1, 2. 3-hU7yD [4, 5-b] [1, 5] 
O ^ 7 i£ > 4 . 4 - ;t + V/ K O :h h U ':7 A ig 
(12. 2mg. 52. 3%)^^fco 
^H-NMR (DMSO-dg) :5 7. 32 (IH, 
dd), 7.41(1H, dd), 7.61(1H, 

dd). 7. 93 (IH, dd), 10.66(1 
H , s ) . 

FDMS: m/z 295 (M''" + Na). 
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( 1 ) . ^mmomm 

^ B ^ O "^j ^ (Tada, T. and Oioiora, E. . ]. Imon 
. . 1 0 6 (4 ). 1 9 7 1 ) Km\:X ^ ^ y h - h n 7 i - 
Jl<t7Xijf)7.m& & (£lTs DNP-Asil,>9) Ifll 
?&^MMLfco t fl t> ^ 2 0 0 e O B r own 

No rway^«|#7'y h©egKJ£BS^Tlc^ 'S B m 
5ES10'°MiDNP-As Imgi^-S^Lx-e© 
5S^KDNP-As 0. 5mg^^#S|Jlir^rtlctS!# 

* "V 

\ 

7i-y^'7^'>'-KJB^*)^l6tztz:b> 1 : 100 0 
~l:2000-^^ofco 

s ffli ^ m 

Wi s t a rl^^t^^y h©MMrtlc^ ±fHJfll?i<&^ 
IHJRt/ie COffllia^l 0' tell /ml i^j:S<k9^i{m> 

DNP-As 1 ^ g y m I (D m §i X' m wl L ± m ^ iz m 

n ^ tl \i 7. ^ i >g^S h p r eb©:&& (Shore, P. 
A., fiDikhaiter, A. H. and Chon, V. B. Ji., J. 
PhariD. Exp. Thei., 1 2 7 . 1 8 2 - 1 8 6 ( 1 9 5 9 )) \z m i: X 
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mmu^mm 2 

<*:a>l>j2 0 0 g©Wi s t a r ^M^^y h^fflV^^ 
y (£IT> DNP-0Ait^9) Imgi. 7y 
^ {w S ^KJEM^TJCDNP-OA 5|ig^S#LT. 

Wi^<t'^^=& 0 . 2 5% Twe e n8 0 m m M M 
©7yhic» 0. 25% TweeiiSO^^fit©** 

ig □ s L s t ^ > m '&.n mm t L X u =^ {f ^) ^ m. ± 

V U O Omg/'k g^STt9:-^t^tt^PS#L 

o 

T ^';^4^-^iSM^?MSf&©a^^J^^TiBa;^c^^^,^^ 
fe^o 3t:lil BJ -ft ^'^©iPNpMfeJ:afii^l!7l/;l/ 4^-14 
^ISSJS®J1J^* (%) tt2fe©^lw^$n§i^!3T-* 
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= (A-B)/A X 100 

A : M m m o ^ m ^ m <o w- m ^ 



1^^ 56.4 24.5 

3^^ 46.6 24.2 

4^^ 70.5 57.7 

5 4 8.7 28.9 

1 2 5 9 5 3 

1 6 7 9 8 0 

2 0 6 3 5 1 
2 7 4 8 5 5 
4 3 5 9 5 3 
4 6 6 4 6 8 
6 9 5 0 4 1 
8 4 4 8 4 0 
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